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COMPOUNDS FOR THE TREATMENT OF METABOLIC DISORDERS 



5 

Diabetes mellitus is a major cause of moibidity and mortality. Chronically elevated 
blood glucose leads to debilitating complications: nepbropafhy, often necessitating 
dialysis or renal transplant; peripheral neuropathy; retinopathy leading to blindness; 
ulceiation of the legs and feet, leading to amputation; fatly liver disease, sometimes 
10 progressing to cirrhosis; and vulnerability to coronaiy artery disease and myocardial 





91 


iiii 





rction. 



There are two primary types of diabetes. Type I, or insulin-dependent diabetes mellitus 
(IDDM) is due to autoimmune destruction of insulin-producing beta cells in the 
1 S pancreatic islets. The onset of this disease is usually in childhood or adolescence. 
Treatment consists primarily of multiple daily injections of insulin, combined with 
frequent testing of blood glucose levels to guide adjustment of insulin doses, because 
excess insulin can cause hypoglycemia and consequent impairment of brain and other 
functions. 

20 

Type n, or noninsulin-dependent diabetes mellitus (NIDDM) typically develops in 
adulthood. NIDDM is associated with resistance of glucose-utilizmg tissues like 
adipose tissue, muscle, and Uver, to the actions of insulin. Initially, the pancreatic islet 
beta cells compensate by secreting excess insulin. Eventual islet fiuliue results in 
25 deconq)en5ation and chronic hyperglycemia. Conversely, moderate islet insufficiency 
can precede or coincide with peripheral insulin resistance. There are several classes of 
drugs that are useful for treatment of NIDDM: 1) insulin releasers, which directly 
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4 

stimulate insulin release, carrying the risk of hypoglycemia; 2) prandial insulin 
releasers, which potentiate glucose-induced insulin secretion, and must be taken before 
each meal; 3) biguanides, including metformin, which attenuate hepatic 
gluconeogenesis (which is paradoxically elevated in diabetes); 4) insulin sensitizers, for 
S example the thiazolidinedione derivatives rosiglitazone and pioglitazone, which 
improve peripheral responsiveness to insulin, but which have side effects like weight 
gain, edema, and occasional liver toxicity; S) insulin injections, which are often 
necessary in the later stages of NIDDM when the islets have ^iled under chronic 
hypeistimulation. 

10 

hisulin resistance can also occur without marked hyperglycemia, and is generally 
associated with atherosclerosis, obesity, hyperlipidemia, and essential hypertensiort 
This cluster of abnormalities constitutes the ^'metabolic syndrome" or ^'iosuUn 
resistance syndrome". Insulin resistance is also associated with fatty liver, which can 
1 5 progress to chronic inflammation (NASH; ''nonalcoholic steatoh^atitis"). fibrosis, and 
cirrhosis. Cumulatively, insulin resistance syndromes, including but not limited to 
diabetes, underlie many of the major causes of morbidity and death of people over age 
40, 

20 Despite the existence of such drugs, diabetes remains a major and growing public 
heaKh problem. Late stage complications of diabetes consume a large proportion of 
national health care resources. There is a need for new orally active therapeutic agents 
which effectively address the primary defects of insulin resistance and islet &ilure with 
fewer or milder side effects than existing drugs. 

25 

Currently there are no safe and effective treatments for fatty liver disease. Therefore 
such a treatment would be of value in .treating this condition. 



2 
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SUMMARY OF THE INVENTION 



This invention provides a biologically active agent, wherein the agent is a compound of 
the formula: 



5 




whra:ein n is 1 or 2; m is 0 or 1; q is 0 or 1; tis 0 or 1; is alkyl having fioom 1 to 3 
carbon atoms; R' is hydrogen, halo, or alkoxy having from 1 to 3 carbon atoms; 
A is phenyl, unsubstitutBd or substituted by 1 or 2 groups selected firom: halo, alkyi 
10 having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 or 2 carbon atoms, and 
pecfluoromethoxy; or cycloalkyl having from 3 to 6 ring carbon atoms wherein the 
cycloalkyl is unsubstituted or one or two ring carbons are independently mono- 
substituted by mediyl or ethyl; or a S or 6 membered heteroaromatic ring having 1 or2 
ring heteroatoms selected from N, S and O and the heteroaiomadc ring is covalently 

« 

1 S bound to the lemaioder of the compound of fonnula I by a ring caiboi^ and X is -CHr* 
Qis 

-OR'and R' is ethyl; orX is -CHiCR^R"- or-CH2CH(NHAc)-wherein each of R" 
and R is independently hydrogen or metbiyl, Q is OR and R is hydrogen or alkyl 
having from 1 to 7 carbon atoms; or X is -CH2CH2- and Q is NR^°R^^ wherein one of 
20 R^^andR^^ is hydrogen, alkyl having from 1 to 3 carbon atoms or hydroxy, and the 
other is hydrogen or alkyl having from 1 to 3 carbon atoms; or when R^ is hydrogen, a 
pharmaceutically acceptable salt of the compound. 



3 
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15 



This invention provides a biologically active agent, wherein the agent is a compound of 
the formula: 



wherein n is 1 or 2; t is 0 or 1; mis 0 and r is 1, or mis 1 and r is 0; A is phenyl, 
unsubstituted or substituted by 1 or 2 groups selected &om: halo, alkyi having 1 or 2 
carbon atoms, perQuoromethyl, aUcoxy having 1 or 2 carbon atoms, and 
perfluoromethoxy; or cycloalkyl having from 3 to 6 ring carbon atoms wherein the 
cycloalkyl is unsubstituted or one or two ring carbons are mono-substituted by methyl 
or ethyl; or a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and tiie heteroaromatic ring is covalently bound to the 
remaiader of the compound of formula II by a ring carbon; Z is 




n 




or 




is hydrogen or alkyl having fiom 1 to 7 carbon atoms; is hydrogen; 
■^COOC(CH3)3; -NHCH3; or -J^CHiCHs; or when is hydrogen, a 
phaxmaceutically acceptable salt of the compoimd. 



4 
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This inventioii provides a biologically active agent, wherein the agent is a compound of 
the formula: 



5 




m 



wherein 

10 nis 1 or 2; A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 
halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 or 2 carbon 
atoms, and perQuoromethox^ or cycloalkyl having from 3 to 6 ring carbon atoms 
wherem one or both ring carbons are independently mono-substituted by methyl or 
ethyl;ora5or6memberedheteroaromaticrmghaving 1 or 2 ring heteroatoms 

1 5 selected from N, S and O and die heteFoaromatic ring is covalently bound to the 
remainder of the compound of formula m by a ring carbon. 

lUs invention provides a biologically active agent, wherem the agent is a compound of 
the formula: 




wh^inR is hydrogen or alkyl having from 1 to 7 carbon atoms; or when R is 
hydrogen, a pharmaceutically acceptable salt of the compound. 



5 
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This invention provides a biologically active agent, wherein the agent is a compound of 
the formula: 




5 

wherein n is 1 or 2; is hydrogen or alkyl having fi:om 1 to 7 caibon atoms; R^"^ is 
hydroxy or hydrogen; and A is phenyl, unsubstituted or substituted by 1 or 2 groups 
selected &om halo, alkyl having 1 or 2 caibon atoms, perQuoiomethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or cycloalkyl having from 3 to 6 ring carbon 

1 0 atoms wherein the cycloalkyl is unsubstituted or one or two ring carbons are 
independently mono-substituted by methyl or ethyl; or a S or 6 membered 
heteroaromatic ring having 1 or 2 ring heteroatoms selected fix>m N, S and O and die 
heteroaxomatic ring is covalentiy bound to the remainder of the compound of formula I 
by a ring carbon; 

IS or a phaimaceutically acceptable salt of the compound. 

This invention provides a biologically active agent, wherein llie agent is a compound of 
the formula: 

20 




xa 



wheremnis 1 or2;R is hydrogen or alkyl having from 1 to 3 carbon atoms; 

and A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fiom halo, alkyl 
25 having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 or 2 caibon atoms, and 
p^uoromethoxy; or cycloalkyl having from 3 to 6 ring caibon atoms wherein the 
cycloalkyl is unsubstituted or one or two ring carbons are independentiy mono- 
substituted by methyl or ethyl; or a 5 or 6 membered heteroaromatic ring having 1 or 2 
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ling heteroatoms selected from S and O and the heteroaromatic ling is covalently 
bound to the remainder of the compound of formula I by a ring carbon; or a 
pharmaceutically acceptable salt of the compound. 

This invention provides a biologically active agent, wherein the agent is a compound of 
5 the formula: 



A(CH 




CXVI 



10 



wheieinnis 1 or2;R^ is hydrogen or alkyl having fiom 1 to 3 carbon atoms; 
and A is phenyl, unsubstituted or substituted by 1 or 2 groups selected &om halo, alkyl 
having 1 or 2 carbon atoms, pcrfiuoromethyi, aikoxy having 1 or 2 carbon atoms, and 
perfluoromethoxy; or cycloalkyl having from 3 to 6 ring carbon atoms wherein the 
cycloalkyl is unsubstituted or one or two ring caibons are independentiy mono- 
substituted by methyl or ethyl; or a 5 or 6 membered heteroaromatic ring having 1 or 2 
ring heterpatoms selected fiom N, S and O and the heteroaromatic ring is covalently 
bound to the remainder of the compound of foimula I by a ring carbon; or a 
pharmaceutically acceptable salt of the compound 



This invention provides a biologically active agent, wherein the agent is a compound of 
20 the formula: 



15 



A(CH2), 




OR' 



cxvn 



25 



whereinnisO, 1 or 2; R4s hydrogen or alkyl having from 1 to 3 caibon atoms; R^^ is 
hydrogen or alkyl having from 1 to 3 carbon atoms; R' is hydrogen, halo, hydroxy, or 
aikoxy having from 1 to 3 carbon atoms; A is phenyl, unsubstituted or substituted by 1 
or 2 groups selected from halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl. 



7 
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alkoxy having 1 or 2 carbon atoms, and peifluoromethoxy; or cycloalkyl having jBrom 3 
to 6 ring caibon atoms wherein the cycloalkyl is unsubstitated or one or two ring 
carbons are independendy mono-substituted by methyl or ethyl; or a 5 or 6 membered 
heteroaromatic ring having 1 or 2 ring heteroatoms selected from S and 0 and the 
S heteroaromatic ring is covalently bound to the remainder of the compound of fonnula I 
by a ling carbon; or a phannaceutically acc^table salt of the compound. 

The biologically active agents described above have activity in one or more of the 
biological activity assays described below, which are established animal models of 
10 human diabetes and insulin resistance syndrome. Therefore such agents would be 
useful in the treatment of diabetes and insulin resistance syndrome. All of the 
exemplified compounds that were tested demonstrated activity in the biological activity 
assay or assays in which they were tested. 



15 This invention provides the use of the biologically active agents described above in the 
manufacture of a medicament for the treatment of insulin resistance syndrome, 
diabetes, cachexia, hyperlipidemia, &tty liver disease, obesity, atherosclerosis or 
arteriosclerosis. This iuvention also provides methods of treating a mammalian subject 
with insulin resistance syndrome, diabetes, cachexia, hyperlipidemia, &tty liver 

20 disease, obesity, atherosclerosis or arteriosclerosis comprising administering to the 
subject an efifective amount of a biologically active agent in accordance with this 
invention. This invention also provides a pharmaceutical composition comprising a 
biologically active agent of this invention and a phannaceutically acceptable carrier. 



25 This invention provides certain novel intermediates, which are useful in producing the 
biologically active agents of this invention. The invention also provides processes of 
producing the biologically active agents and intermediates. 

BRIEF DESCRIPTION OF THE nOURES 

30 

Figure 1 : Serum insulin levels in high &t-fed C57B 1/6 J mice receivmg vehicle 

(negative control), Compound BI, Compound BL, Wyl4643 or 
rosigUtazone. 
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Figuie2: 
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15 



20 
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DETAILED DESCRIPTION OF THE INVENTION 
DEFINmONS 

As used herein the tenn "'alkyl" means a linear or bianched-chain alkyl groiqp. An alkyl 
group identified as having a certain number of carbon atoms means any alkyl groiq) 
having the specified number of carbons. For example, an alkyl having three carbon 
atoms can be propyl or isopropy^ and alkyl having four carbon atoms can be n-butyl, 1 - 
meiiiylpropyl, 2-metuylprcpyl or t-butyL 

As used herein the term 'lialo" refers to one or more of fluoro, chloro, bromo, and iodo. 

As used herein the term ''perQuoro" as in perfluoromethyl or perfluoromethoxyy means 
that the groiq) in question has fluorine atoms in place of all of the hydrogen atoms. 

As used herein "Ac" refers to the group CHaCCO)- , 

Examples of the biologically active compounds of the instant invention are listed 
below. These compounds are referred to herein by their chemical name or by the tvsro- 
letter code shown below. 

AA 4-(4-(2-Fluoroben2yloxy)phenyl)-4-oxobutyric acid; 

AB 4-(4-(2-Methoxybeiizyloxy)phenyl)-4-oxobutyric acid; 

AC 3-[(4-(2-Fluorobenzyloxy)phenyl)-methylthio]propionic acid; 

AD 4-(4-(3-Fluorobenzyloxy)phenyl)-4-oxobutyric acid; 

AE 4-(4-(4-Fluorobenzyloxy)phenyl)-4-oxobutyric acid; 

AF 4-(4-((2-Pyridinyl)-methoxy)phenyl)-4-oxobutyric acid; 

AG 4-(4-(Benzyloxy)phenyl)-4-oxobutyric acid; 

AH 4-{4-(2,6-Difluorobenzyloxy)phenyl)-4-oxobutyric acid; 

AI 4-(4-(2-Chlorobenzyloxy)phenyl)-4-oxobutyric add; 
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AJ 4-(4-(2-(2-nuorophenyl)ethoxy)phenyl)-4-oxobutyric acid; 
AK Ethyl 4-(4-(2-£luorobenzyloxyl)phenyl)-4-oxobutyrate; 
AL 4-(4-{2-Me&ylbeii2yloxy)phrayl)-4-oxobutyri acid; 

AM 4-[4-(2-(N-(2-fluorobenzyl)-N-me%lamiBo)efho;^^ acid; 
5 AN 4-(3'^2-MethyIbenqrloxy)phenyl)-4-<)xobutyric acid; 

AO Ethyl 4-(3-(2-fluorobenzyloxyl)phenyl)-4-oxobutyrate; 

AP Ethyl 4-(4-(2-methylbeiizyloxyl)phenyl)-4-oxobutyrate; 

AQ Ethyl 4-(4-(2,6-di£luorobeiizyloxyl)phenyl)-4-oxobutyrate; 

AR 4-(4-(2-(2-Thieayl)ethoxy)phenyl)-4-oxobutyric acid; 
10 AS 4-(2y6-Difluorophenyl)-4-oxobutyric acid; 

AT 4-(4-(2^-Dimethylbeiizyloxy)phenyl)-4-oxobutyric acid; 

AU 4-(4-(2,5-Difluoroben2yloxy)phenyl)-4-oxobutyric acid; 

AV 4-(4-(2,4-Difluorobeii2yloxy)phenyl)-4-oxobu^ acid; 

AW 4-(3-(2,6-Difluorobenzyloxy)phenyI)-4-oxobutyric acid; 
15 AX 4-(4-((Cyclopropyl)-methoxy)phenyl)-4-oxobutyric acid; 

AY 4-(4-(2-TrijQuoromethyIbenzyloxy)phenyl)-4-oxobutyric acid; 

AZ 3-[(4-(2,6*Di£luorobeD2yloxy)phenyl)-methylthio]propiomc add; 

BA 4-(2-(2,6-Difluorobenzyloxy)phenyl)-4-oxobutyric acid; 

BB Ethyl 4-(4-(2,6-difluorobenzyloxy)pheayl)methyl-3-oxobu^rate; 
20 BC 3-(2-(4-(2,6-Difluorobenzyloxy)phenyl)-2-oxoethyl)tMo 

BD 5-[(4-(2,6-Difluoroben2yloxy)phenyl)-me&yl]-lH-tetrazole; 

BE (2RS) 2^-Boc)-3-[2-(4-{2,6-difIuorobenzyloxy)phenyl)-2'K)xoethyq 
thiopropionic acid; 

BF Ethyl 2-Hydroxy-4-oxo-4-{4-(2,6-difluorobenzyloxy)phenyl) but-2-eaoate; 
25 BG (2RS) 2-(N-Acetyl)-4-(4-(2,6HMuorobenzyloxy)phenyl)^oxobutyri^ acid; 
BH 4-(3-((Cyclopropyl)-methoxy)phenyl)-4-oxobutyric acid; 

■ 

BI 4-(3-(2,6-Dimelhyibenzyloxy)phenyl)-4-oxobulyri acid; 

BJ 4-(3-(2-nuoro-6-methylbenzyloxy)phenyl)-4-oxobutyric add; 

BK Ethyl 4-(3-(2,6-dimethylben2yloxyl)phenyl)-4-oxobutyrate; 

30 BL 4-(3-(2,6-DimethyIbenzyloxy)phenyl)-4-oxobutyric add Sodium salt; 

BM 4-(4-^2,6-Dimethylbenzyloxy)phenyl)-4-oxobutyric acid; 

BN 4-(3-(2,6-Dimethyibenzyloxy)phenyl)-4-oxobutyric acid Potassium salt; 

BO 4-(3-(2,6-Dnnethoxybenzyloxy)phenyl)-4-<)xobutyric acid; 

BP 4-(3-(2,6-Dunethylben2yloxy)phenyl)-4-oxo-2,2-dimethylbutyri acid; 
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BQ 4-(3-(4-Trifluoiom6thylben2;yloxy)phenyl)-4^^ acid; 
BR 4-(3-((Cyclobutyl)-methoxy)phenyl)-4-oxobutyric acid; 
BS 4-(3-(2,6-DimethyIbeiizyloxy)phenyl)but^ acid; 
BT 4-[[4-(2,6-DimethyIbeiizyloxy)-3-methoxy]phenyl]-4-oxobutyri acid; 
5 BU 4-[S4l^'-(4-T]i£lu(m>methylbeiizyl)ami^ 
oxobutyiic acid; 
BV 4-[S-[|K-^2,6>DimethyIbeiizyl)ami^ 
acid; 

BW 4-(3-(2,6-Dime1hyIbenzyloxy)phenyl)-4-oxobutanecarb^ acid; 
10 BX 4-(3-(2,6-Dimefliylbeiizyloxy)pheiiyI)-4-oxobutyTamide; 

BY 4-(3*(2,6-Dimethylbeiizyloxy)phenyl)-4-oxo-2--butenoic acid; and 
BZ 4-{3-(2,6-Dmietfaylbeii2yloxy)phenyl)-3-butenoic acid 

As used herein the transitioDal tenn ^'comprising" is open-ended. A claim utilizing this 
15 tenn can contain elements in addition to those recited in such claim. 



20 



DETAILED DESCRIPTION OF ACTIVE COMPOUNDS 



In an embodiment of the agent of Fomiula I\ the agent is a compound of the fonnula: 




^ ^ 0 O 

A(CH2)t(N)q(CH2X; O 




1 y 



whereinnisl or2;mis0orl;qis0or l;t is 0 or 1;R^ is alkyl having from 1 to 3 
25 carbon atoms; A is phenyl, unsubstituted or substituted by 1 or 2 groiq)s selected fiom: 
halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 or 2 carbon 
atoms, and perfluoromethox^ or cycloalkyl having from 3 to 6 ring carbon atoms 
wh^ein the cycloalkyl is unsubstituted or one or two ring caibons are independently 
mono-substituted by methyl or ethyl; or a 5 or 6 membered heteroaromatic ring having 
30 1 or 2 ring heteroatoms selected from N, S and O and the heteroaiomatilc ring is 

covalently bound to the remainder of the compound of formula I by a ring carbon; and 
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X is -CHr and is efliyl; or X is -CH2CH2- or -CHaCHCNHAc)- and is hydrogen 
or alkyl having £rom 1 to 7 carbon atoms; or when R^ is hydrogen, a phaitnaceutically 
acceptable salt of the compound 

In different embodiments of the agent of Formula I, R^ is hydrogen or e&yl; q is 0; or 
5 Xis-CHzCHi-. 

In another embodiment of the agent of Formula I» A is phenyl, unsubstituted or 
substituted by 1 or 2 groups selected from: halo, all^I having 1 or 2 carbon atoms, 
perfluoromethyl, alkoxy havmg 1 or 2 carbon atoms, and perfluoromelho^ each halo 
10 is independently fluoro or chloro. In a specific embodiment each halo substituent on 
phenyl ring A is fluoro. In a more specific embodiment phenyl ring A is substituted by 
2 fluoro groups. In a specific embodiment the allc/I, perluoroalkyl, alkoxy or 
perfluoroalkoxy has 1 carbon atom. 

In another embodiment of the agent of Formula I, A is cycloalkyl having from 3 to 6 
IS ring carbon atoms wherein the cycloalkyl is unsubstituted or one or two ring caifoons 
are independently mono-substituted by methyl or ethyl. In a specific embodiment the 
cycloalkyl is unsubstituted or one or both ring carbons adjacent to the ring carbon 
covalently bound to the remainder of the compound of formula I are independently 
mono-substituted by methyl or ethyl. In a more specific embodiment A is unsubstituted 
20 cyclopropyL 

In another embodiment of the agent of Formula I, q is 1 and R^ is methyl. 

Id another embodiment die agent is a compound of the formula: 

25 




wherein n is 1 or 2; m is 0 or 1; q is 0 or 1; t is 0 or 1; R^ and R^ are each indep^dently 
30 selected from hydrogen, halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl. 
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alkoxy having I or 2 carbon atoms, and pexfluoromethoxy; is alkyl haviog from 1 to 
3 carbon atoms; and X is -CH2- and is ethyl; or X is -CH2CH2- or -CHiCHCNHAc)- 
and R^ is hydrogen or aSkyl having from 1 to 7 carbon atoms; or when R^ is hydrogen, a 
pharmaceutically acceptable salt of the compomid. la a more specific embodiment R* 
S is hydrogen or ethyl. Examples of compomids of Formida lA include Conq)ound AM 
and Compound BG. 

In a specific embodiment the agent is a corKq>ound of the formula: 

10 




15 whereinn is 1 or 2; m is 0 or 1; p is I andR^ is ethyl; or p is 2 and R^ is hydrogen or 
alkyl having from 1 to 7 carbon atoms; R^ and R^ are each independently selected from 
hydrogen, halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 or 
2 carbon atoms, and perfluoromethoxy; or when R' is hydrogen, a pharmaceutically 
acceptable salt of the compound. In a more specific embodiment R^ is hydrogen or 

20 ethyl. In a still more specific embodiment one of R^ and R^ is hydrogen or halo and the 
ofiier is halo. Examples of such compounds include Compound AD, Compound AE 
and Compound AI. In another still more specific embodiment R^ is fluoro and R^ is 
hydrogen. Examples of such compounds include Compound AA, Compound AJ, 
Compound AK, and Compound AO. In another still more specific embodiment R^ is 

25 fluoro and R^ is fluoro. Examples of such compounds include Compound AU, 
Compound AV and Compound BB. 
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In a more specific embodiment the agent is a compound of the formula: 




10 



15 



wherein n is 1 or 2; mis 0; is H or alkyl having fiom 1 to 7 carbon atoms; or when 

is hydrog^ a phamiaceutically acceptable salt of the compound. Examples of such 
compounds include Compound AH, Compound AQ, Compound AW and Compound 
BA. In a still more specific embodiment one of R^ and R^ is methyl, methoxy or 
peifluorometfayl and the other is hydrogen or methyl. In one embodiment R^ is methyl, 
melhoxy or perfluoromethyl and R^ is hydrogen. Examples of such compounds include 
Compound AB, Compound AL> Compound AN, Compound AP and Compound AY. 
In another embodiment R*^ is methyl and is methyl. Examples of such compounds 
include Compound AT and Compound BL In another embodiment R^ is hydrogen and 
R'^ is hydrogen. Examples of such compounds include Compound AG. 



In another embodimCTt the agent is a compound of the formula: 



20 




IB 



wherem R^ is hydrogen or alkyl having fiom 1 to 7 carbon atoms, or when R^ is 
hydrogen, a phannaceutically acceptable salt of the compound. In a specific 
embodiment R' is hydrogen or ethyl. Examples of such comi)Ounds include Compound 
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AX and Compound BH.In another embodimeat the agent is a compound of the 
foimula: 



Het(CH2X, ^ ^ > IC 




5 

whereinnis 1 or2;R* is hydrogen or alkyl having &om 1 to7caibonatoms;andHetis 
a 5 or 5 msmbcrcd hetaroaiomatle ling having i or 2 ring heteroatoms selected from 
S and O and the heteroaromatic ring is covalendy bound to the remainder of the 
compound of formula IC by a ring carbon. In a specific embodim^t is hydrogen or 
10 ethyl. Examples of such compounds include Compound AF and Compound AR. 



In an embodiment of the agent of Fonnula II, A is cycloalkyl having from 3 to 6 ring 
carbon atoms wherein the cycloalkyl is unsubstituted or one or both of the ring carbons 
adjacent to the remainder of the compound of formula II are mono-substituted by 
1 5 methyl or ethyl. In another embodiment of the agent of Formula A is phenyl, 

unsubstituted or substituted by 1 or 2 groups selected from: fluoro, alkyl having 1 or 2 
carbon atoms, perQuoromethyl, alkoxy having 1 or 2 carbon atoms, and 
perfluorometfaoxy. 

20 In another embodiment, the agent is a compound of the formula: 



O 




^^^^ ^ <( ^) (CH2)„-(CCH2)r-S-Z 
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whercin m is 0 or 1; r is 0 or 1; Z is 
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— CH2CHCO2R' or 




NH 



R is hydrogen or alkyl having fiom 1 to 7 caibon atoms; R^is hydrogen; 
-MHCOOC(CH3)3; -NHCH3; or -jraCHjCHs; R' is hydrogen or halo; or when R' is 
hydrogen, a phannaceatically acceptable salt of die compound. In a specific 
embodiment R is hydrogen or ethyl. Examples of such compounds indode Conq 
AC, Compound AZ, CompouBd BC and Compound BE. 



iniifiiii I 



10 



In an embodiment of tbe agent of Formula A is phenyl, unsubstituted or substituted 
by 1 or 2 groups selected &am: halo, alkyl having 1 or 2 caibon atoms, 
perfluoromethyl, alkoxy having 1 or 2 caibon atoms, and peifhioiomefhoxy. Examples 
of such compounds include Compound BD. 



IS In an embodiment of the agent of Foimula IV, is hydrogen or ethyl. Exanq)le8 of 
such comiK>unds include Compoimd AS. 

In an embodiment of tibie a.geat of Formula V, the agent is a compound of the formula: 



20 



A(CH: 




wheiein nisi or 2; r4s hydrogen or alkyl having firom 1 to 7 carbon atoms; A is 
phenyl, unsubstituted or substituted by 1 or 2 groups selected from halo, alkyl having 1 
25 or 2 caibon atoms, perfluoromethyl, alkoxy having 1 or 2 caibon atoms, and 

perfluoromethoxy; or cycloalkyl having &>m 3 to 6 ring carbon atoms wherein die 
cycloalkyl is unsubstituted or one or tsvo ring carbons are indq)endentiy mono- 
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substituted by methyl or ethyl; or a S or 6 membered heteroaromatic ring having 1 or 2 
ring heteroatoms selected from N, S and 0 and the heteroaromatic ring is covalently 
bound to die remainder of the compound of formula I by a ring carbon; or a 
phannaceutically acceptable salt of the compound. 

5 

In an embodiment of the agent of Formula V, the agent is a compound of the formula: 



O OH 




10 wherein n is I or 2; is hydrogen or aIlc/1 having &om 1 to 7 carbon atoms; and 
are each independently selected from hydrogen, halo, alkyl having 1 or 2 caibon atoms, 
perfiuoromethyl, alkoxy having 1 or 2 carbon atoms, and perQuoromethoxy, or a 
pharmaceutically acceptable salt of the compound. Li a specific embodiment R^ is 
hydrogen or ethyl. Examples of such compounds include Compound BF. 

15 

m 

USE IN METHODS OF TREATMENT 

This invention provides a method for treating a mammalian subject with a condition 
selected from the group consisting of insulin resistance syndrome and diabetes (both 

20 primary essential diabetes such as Type I Diabetes or Type n Diabetes and 

secondary nonessential diabetes), comprising administering to the subject an amount of 
a biologically active agrat as described herein effective to treat the condition. In 
accordance widi flie method of this invention a symptom of diabetes or the chance of 
developing a symptom of diabetes, such as aflierosclerosis, obesity, hypertension, 

25 hyperlipidemia, fetty liver disease, nephropathy, neuropathy, retinopathy, foot 

ulceration and cataracts, each such symptom being associated with diabetes, can be 

17 
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reduced. This invention also provides a method for treating hyperlipidemia comprising 
administering to the subject an amount of a biologically active agent as described 
herein effective to treat the condition. As shown in the Examples, compounds reduce 
serum triglycerides and free &tty acids in hyperlipidemic animals. This invention also 
5 provides a method for treating cachexia comprising administering to the subject an 
amount of a biologically active agent as described herein effective to treat the cachexia. 
This invention also provides a method for treating obesity comprising administering to 
the subject an amount of a biologically active agent as described herein effective to 
treat the condition. This invention also provides a method for treating a condition 

10 selected &om atherosclerosis or arteriosclerosis comprising administering to the subject 
an amount of a biologically active agent as described herein effective to treat the 
condition. The active agents of this invention are effective to treat hyperlipidemia, 
fatty liver disease, cachexia, obesity, atherosclerosis or arteriosclerosis whether or not 
the subject has diabetes or insulin resistance syndrome. The agent can be administered 

15 by any conventional route of systemic administratioiL Preferably the agent is 

administered orally. Other routes of administration that can be used in accordance with 
diis invention include rectally, parenteraUy, by injection (e.g. intravenous, 
subcutaneous, intramuscular or intraperitioneal injection), or nasally. 

20 Further embodiments of each of the uses and methods of treatment of this invention 
comprise administering any one of the embodiments of the biologically active agents 
described above. In the interest of avoiding unnecessary redundancy, each such agent 
and ffonp of agents is not being repeated, but they are incorporated into this description 
of uses and me&ods of treatment as if they were repeated. 

25 

Many of the diseases or disorders that are addressed by the compounds of the invention 
&11 into two broad categories: Insulin resistance syndromes and consequences of 
chronic hyperglycemia. Dysregulation of fiiel metabolism, especiaUy insulin 
resistance, which can occur in the absence of diabetes Q)ersistent hyperglycemia) per 
30 se, is associated with a variety of symptoms, including hyperlipidemia, atherosclerosis, 
obesity, essential hypertension, fatty liver disease (NASH; nonalcoholic 
steatohepatitis), and, 

especially in the context of cancer or systemic inflammatory disease, cachexia. 
Cachexia can also occur in the context of Type I Diabetes or late-stage Type 11 
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Diabetes. By improvmg tissue fiiel metabolism, active agents of the inv^tion are 
useful for preventing or amelioriating diseases and symptoms associated with insulin 
resistance, as is demonstrated in animals in the Examples. While a cluster of signs and 
symptoms associated with insulin resistance may coexist in an individual patient, it 
S many cases only one symptom may dominate, due to individual differences in 
vulnerability of the many physiological systems affected by insulin resistance. 
Nonetheless, since insulin resistance is a major contributor to many disease conditions, 
drugs which address this cellular and molecular defect are useful for prevention or 
amelioration of virtually any symptom in any organ system tiiat may be due to, or 
1 0 exacerbated by, insulin resistance. 

When insulin resistance and concurrent inadequate insulin production by pancreatic 
islets are sufBcientiy severe, chronic hyperglycemia occurs, defining the onset of Type 
n diabetes mellitus (NIDDM). In addition to the metabolic disorders related to insulin 

IS resistance indicated above, disease symptoms secondary to hyperglycemia also occur in 
patients witix NIDDM. These include nephropathy, peripheral neuropathy, retinopathy, 
microvascular disease, ulceration of the extremities, and consequences of nonenzymatic 
glycosylation of proteins, e.g. damage to collagen and other connective tissues. 
Attenuation of hyperglycemia reduces the rate of onset and severity of these 

20 consequences of diabetes. Becaxise, as is demonstrated in the Examples, active agents 
and compositions of the invention help to reduce hyperglycemia in diabetes, they are 
useful for prevention and amelioration of complications of chronic hyperglycemia. 

Both human and non-human mammalian subjects can be treated in accordance with the 
25 treatment method of this inventioiL The optimal dose of a particular active agent of the 
invention for a particular subject can be determined in the clinical setting by a skilled 
clinician. In the case of oral administration to a human for treatment of disorders 
related to insuUn resistance, diabetes, hyperlipidemia, &tty liver disease, cachexia or 
obesity the agent is generally administered in a daily dose of fiom 1 mg to 400 mg, 
30 administered once or twice per day. For oral administration to a human the anticipated 
preferred daily dose of Compound AH is fiom 100 mg to 400 mg; of Compound AW is 
fiom 30 to 300 mg; and of Compound HI is fiom 10 to 200 mg. In the case of oral 
administration to a mouse the agent is generally administered in a daily dose fiom 1 to 
300 mg of the agent per kilogram of body weight Active ag^ts of the invention are 

19 
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used as monofherapy in diabetes or insulin resistance syndrome, or in combination with 
one or more other drugs with utility in these types of diseases, e.g. insulin releasing 
agents, prandial insulin releasers, biguanides, or insulin itself. Such additional drugs 
are administered in accord with standard clinical practice. In some cases, ag^ts of the 
5 invention will improve the efScacy of other classes of drugs, permitting lower (and 
therefore less toxic) doses of such agents to be administered to patients witii 
satisfactory dierapeutic results. Established safe and effective dose ranges in humans 
for representative compounds are: metfoimin 500 to 2SS0 mg/day; glyburide 1.25 to 20 
mg/day; GLUCOVANCE (combined foimulation of metformin and glyburide) 1 .25 to 
10 20 mg/day glyburide and 250 to 2000 mg/day metformin; atorvastatin 10 to 80 mg/day; 
lovastatin 10 to 80 mg/day; pravastatin 10 to 40 mg/day; and simvastatin 5-80 mg/day; 
clofibrate 2000 mg/day; gemfibrozil 1200 to 2400 mg/day, rosiglitazone 4 to 8 mg/day; 
pioglitazone 15 to 45 mg/day; acarbose 75-300 mg/day; repaglinide 0.5 to 16 mg/day. 



15 Type I Diabetes Mellitus: A patient with Type I diabetes manages their disease 
primarily by self-administradon of one to several doses of insulin per day, with 
frequent monitoring blood glucose to pennit appropriate adjustment of the dose and 
timing of insulin admimstration. Chronic hyperglycemia leads to complications such as 
nephropathy, neuropathy, retinopathy, foot ulcoation, and early mortality; 

20 hypoglycemia due to excessive insulin dosing can cause cognitive dysfunction or 

unconsciousness. A patient with Type I diabetes is treated with 1 to 400 mg/day of an 
active agent of this invention, e.g. 50 to 400 mg/day of Compound AH, in tablet or 
capsule form either as a single or a divided dose. The anticipated effect will be a 
reduction in the dose or fiequency of administcation of insulin lequired to maintain 

25 blood glucose in a satis&ctoiy range, and a reduced incidence and severity of 

hypoglycemic episodes. Clinical outcome is monitored by measurement of blood 
glucose and glycosylated hemoglobin (an index of adequacy of glycemic control 
integrated over a period of several months), as well as by reduced incidence and 
severity of typical complications of diabetes. A biologically active agent of this 

30 invention can be adnodnistered in conjunction with islet transplantation to help Tnainfain 
the anti-diabetic efiScacy of the islet transplant 

Type n Diabetes Mellitus: A typical patient with Type U diabetes (NIDDM) manages 
their disease by programs of diet and exercise as well as by taking medications such as 
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metformin, glyburide, repaglinide, rosiglitazone, or acaibose, all of which provide 
some improvement in glycemic control in some patients, but none of which are free of 
side effects or eventual treatment Mlure due to disease progression. Islet &ilure occurs 
over time in patients with NIDDM, necessitating insuhn injections in a large fiaction of 
5 patients. It is anticipated that daily treatment with an active agent of the invention 
(with or without additional classes of antidiabetic medication) will improve glycemic 
control, reduce the rate of islet failure, and reduce the incidence and severity of typical 
symptoms of diabetes. In addition, active agents of the invention wiU reduce elevated 
serum triglycerides and &tty acids, thereby reducing tiie risk of cardiovascular disease, 

10 a major cause of deadi of diabetic patients. Suitable daily dose ranges for selected 
compomids of the invention for treatment of NIDDM (either as monotherapy or in 
combination with other antidiabetic drugs) are Scorn 50 mg to 400 mg of Compound 
AH, from 1 5 mg to 300 mg of Compound AW, or from, 5 mg to 200 mg of Compound 
BL As is the case for all other therapeutic agents for diabetes, dose optimization is 

1 S done in individual patients according to need, clinical effect, and susceptibility to side 
effects. 

Hyperlipidemia: Elevated triglyceride and £:ee fatty acid levels in blood affect a 
substantial fraction of the population and are an important risk &ctor for atherosclerosis 

20 and myocardial infarction. Active agents of the ravention are useful for reducing 

circulating triglycerides and free fatty acids in hyperUpidemic patients. Suitable daily 
dose ranges for selected compounds of the invention for treatment of 
hypertriglyceridemia are from 50 mg to 400 mg of Compound AH, from IS mg to 300 
mg of Compound AW, or from 5 mg to 200 mg of Compound BL HyperUpidemic 

25 patients often also have elevated blood cholesterol levels, which also increase tfie risk 
of cardiovascular disease. Cholesterol-lowering drugs such as HMG-CoA reductase 
inhibitors ("statins'^) can be administered to hyperUpidemic patients in addition to 
agents of the invention, optionally incorporated into the same pharmaceutical 
composition. 

30 

Fatty Liver Disease: A substantial fraction of the population is affected by fatty liver 
disease, also known as nonalcohoUc steatohq>atitis (NASH); NASH is often associated 
with obesity and diabetes. Hepatic steatosis, the presence of droplets of triglycerides 
with hepatocytes, predisposes the Uver to chronic inflammation (detected ia biopsy 
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samples as mfiltration of ioflauimatory leukocytes), which can lead to fibiosis and 
cirrhosis. Fatty liver disease is generally detected by observation of elevated senim 
levels of liver-specific enzymes such as the transaminases ALT and AST, which serve 
as indices of hepatocyte injury, as well as by presentation of symptoms which include 
5 fatigue and pain in the region of the liver, though definitive diagnosis often requires a 
biopsy. As is shown in the Examples, compounds of the invention, e.g. Compound 
AW, reduce serum liver transaminases and liver fat content in an established animal 
model of NASH (ob/ob obese mice), and are therefore usefiil for treatment of Mty liver 
disease. An appropriate dose range of Compound AW for treatment of fatty liver 
10 disease is 1 5 to 300 mg/day. The anticipated benefit is a reduction m liver 

inflammation and fat content, resulting in attenuation, halting, or reversal of the 
progression of NASH toward fibrosis and cirrhosis. 

PHARMACEUTICAL COMPOSITIONS 

15 

This invention provides a pharmaceutical composition comprising a biologically active 
agent as described herein and a phannaceutically acceptable carrier. Further 
embodiments of the pharmaceutical composition of this invention comprise any one of 
the embodiments of the biologically active agents described above. In the interest of 
20 avoiding unnecessary redundancy, each such agent and group of agents is not being 

repeated, but they are incorporated into this description of pharmaceutical compositions 
as if fhey were repeated. 

Preferably tiie composition is adapted for oral administration, e.g. in the form of a 
25 tablet, coated tablet, dragee, hard or soft gelatin capsule, solution, emulsion or 

suq)ension. In general the oral composition will comprise fix>m 1 mg to 400 mg of 
such agent It is convenient for the subject to swallow one or two tablets, coated 
tablets, dragees, or gelatin capsules per day. Accordingly, preferred oral compositions 
for treatment of humans comprise &om SO mg to 400 mg of Compound AH, fiK>m 15 
30 mg to 300 mg of Compound AW, or firom 5 mg to 200 mg of Compound BL However 
the composition can also be adapted for administration by any other conventional 
means of systemic administration including rectally, e.g. in the form of suppositories, 
parenterally, e.g. in die form of injection solutions, or nasaUy. 
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Hie biologically active conopounds can be processed with phatmaceutically inert, 
inorganic or organic carriers for Ifae production of pharmaceutical compositions. 
Lactose, com starch or derivatives thereof talc, stearic acid or its salts and the like can 
be used, for example, as such carriers for tablets, coated tablets, dragees and hard 
S gelatm capsules. Suitable carriers for soft gelatin capsules are, for example, vegetable 
oils, waxes, &ts, semi-solid and liquid polyols and the like. Dqpending on the nature of 
the active mgredient no carriers are, however, usually required in the case of soft 
gelatm capsules, other &an the soft gelatin itself. Suitable carriers for the production of 
solutions and syrups are, for example, water, polyols, glycerol, vegetable oils and the 
10 like. SuitablecarriersforsiqTpositoriesare, for example, natural or hardened oils^ 
waxes, &ts, semil-liquid or liquid polyols and the like. 

The pharmaceutical compositions can, moreover, contain preservatives, solubill?^, 
stabilizers, wetting agents, emulsifiers, sweetens, colorants, flavorants, salts for 

IS varying tiie osmotic pressure, buffers, coating agents or antioxidants. They can also 
contain still other therapeutically valuable substances, particularly antidiabetic or 
hypolipidemic agents that act through mechanisms other than those underlymg the 
effects of the compounds of the inventioa Agents which can advantageously be 
combined with compounds of the invention in a single formulation include but are not 

20 limited to biguanides such as metformin, insulin releasing agents such as the 
sulfonylurea insulin releaser glyburide and other sulfonylurea insulin releasers, 
cholesterol-lowering drugs such as the "statin" HMG-CoA reductase inhibitors such as 
atrovastatin, lovastatin , pravastatin and simvastatin, PPAR-alpha agonists such as 
cloiSbiate and gemfibrozil, FPAR-gamma agonists such as thiazolidinediones (e.g. 

25 rosigUtazone and pioglitazone, alpha-glucosidase inhibitors such as ac^bose (which 
inhibit starch digestion), and prandial insulin releasers such ^ repaglinide. The 
amounts of complementary agents combined with compounds of the invention in single 
formulations are in accord with the doses used in standard clinical practice. Established 
safe and effective dose ranges for certain representative compounds are set forth above. 

30 

REACTION SCHEMES 

The biologically active compounds of the present invention can be made in accordance 
with the following reaction schemes. 
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The compound of foimula V where X is -CHzCR^^R^^-, q and m are 0, t is 0 or 1, and n 
is 1 or 2, is hydrogen, halo, or alkoxy having 1 to 3 carbon atoms, Q is OR^ where 
R^ is hydrogen or alkyl having firom 1 to 7 carbons, i.e. compounds of formula: 

5 




wherein A is as described above, and R^ is hydrogen or alkyl having from 1 to 7 carbon 
atoms, R and R is independently hydrogen or methyl can be prepared from the 
1 0 compouud of formula vT via the reaction scheme in Scheme 1 . 

In the reaction scheme of Scheme 1 , A, t, n and R^ are as above. R^ is an alkyl group 
containing from 1 to 7 carbon atoms, R^^ and R^^ is independently hydrogen or methyl 
and Y is a leaving group. 

15 

The compound of formula VI is converted to the compound of foimula VDI via 
reaction of step (a) using Mitsunobu condensation of VI with Vn using 
triphenylphosphine and diethyl azodicaiboxylate. Any of the conditions conventionally 
used in Mitsunobu reactions can be utilized to cany out the reaction of step (a). 

20 

The compound of formula VDI can also be prepared by etherifyiag or alkylating the 
compound of formula VI with a compound of formula DC as in reaction of step (b). In 
the conqK)und of formula IX, Y can be any conventional leaving group such as 
mesyloxy, tosyloxy or a haUde. Any conventional method of efherifying of a hydroxyl 
25 group through reaction with a halide or leaving group can be utilized to cany out the 
reaction of step (b). The reaction of step (b) is preferred over step (a) if compund of 
formula DC is readily available. 

The compound of formula VIII is converted to the compound of formula XI via 
30 reaction of step (c) by alkylating the compound of formula VHI with the compound of 
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foiCQula X. This reaction is canied out utUizing a conventioDal base which converts 
acetophenone to 3-keto ester (i.e. gamma-keto ester). Any conventional base for this 
purpose can be utilized in the reaction of step (c). La carrying out this reaction it is 
generally preferred to utilize alkali metal salts of hexamethyldisilazane such as lithium 
5 bis(trimethylsilyl)amide as base. Generally this reaction is carried out in an inert 

solvent such as tetrahydrofiiran : 13-I^ethyl-3,4^,6-teti^ydro-2(lH)-pyiinud]none 
(5: 1). Any of the conditions conventional in such alkylation reactions can be utilized to 
carry out the reaction of step (c). 

10 The compound of formula XI is the compound of fonnula F where is an alkyl group 
containing &om 1 to 7 carbon atoms. The compound of formula XI can be converted to 
the fiee acid i.e. the compound of formula I' where is H by ester hydrolysis. Any 
conventional metiiod of ester hydrolysis wiU produce the compound of formula F 
where is H. 

15 

The compound of general formula VH can be prepared by reducing the corresponding 
acid of iformula A-(CH2)tfn-CC)2H. The reaction is carried out first by esterification of 
compound of formula A-(CH2)hiiC02H with methyl iodide, followed by reduction 
utilizing a conv^tional base for example, Uthiimi aluminium hydride or the like in an 
20 inert organic solvent for example, tetrahydrofiiran or the like. Any of tiie conditioncs 
conventional in such reduction reactions can be utilized to cany out this reaction. 
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Scheme 1 




0>) 



A(CH2)tH,-Y 
(K) 




(a) 



A(CH2)tH.-0H 
(VH) 



(c) 



Br-CR'V^-COaR* 



CX) 



COCH3 




(c) 



Br-CR^^R'^-COaR* 




S The conqDOimd of fbtmula VH wheie A is 2,6 Dimelliyl phenyl can be piqpaied fiom 
Hie compouiid of fotmula XCI, via tiie leaction sctone in Scheme 2. 



In Scheme 2, the compound of fonnula XQL can be converted to conmound of fbnnula 
Vn by esterificadon with methyl iodide, followed by reduclion vnfh lithium aluminum 
10 hydride via reaction of step (x' The reaction of step (r' ') can be carried out utilizing a 
conventional reducing agent In cairying out this reaction it is generally preferred to 
utilize lithium aluminum hydride as the reducing agent Any of the conditions 
conventional in reduction reactions can be utilized to carry out this reaction. 
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Scheme 2 




(CH2)(Hi>-l) 



o 



COH 




(CH2)t4t| 



OH 





pCCD 



S Thecompoundof fonnulaIwheieXis-CH2-,qisO»inis l,tisOor 1 andnis 1 oil, 
i.e. compounds of the formula: 



10 wherein A is as described above, is ethyl, and is hydrogen, halo, or alkoxy having 
1 to 3 carbon atoms can be prepared from the compound of formula XII, wherein m is 
as above via the reaction scheme in Scheme 3. 

In Scheme 3, A is as above, Y is a leaving group such as haUde, mesyloxy or tosyloxy. 
15 is chloro. 

In Scheme 3, the compound of fommla Xn is converted into the ethyl ester of formula 
Xm using ethanol via reaction of step (d). Any conventional method of converting acid 
to ethyl ester can be utilized to carry out this reaction. 

20 

The compound of formula Xm can be converted to compound of formula XIV in the 
same manner as described in the connection with reaction of step (a) or (b) 
hereinbefore. 




(CH2)m-C»CHrC02R^ 
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In the step of (f), the compound of fonnula XIV is hydrolyzed to produce the 
compound of foimida XV. Any conventional method of basic hydrolysis to hydrolyze 
ester can he utilized to carry out this reaction. 

5 The compound of formula XV is converted to the acid chloride of formula XVI via 
reaction of step (g) by reaction with thionyl chloride. Any of the conventional methods 
of converting acid to acid faalide can be utilized to carry out this reaction of step (g). 

The compound of formula XVII is reacted with acid chloride of formula XVI to 
10 produce the compound of fonnula XVHI via reaction of step (h). Any conventional 
base can be utihzed to carry out this reaction with the preferred base being pyridine. 
The resulting acylated Meldium acids were not isolated, and instead after woikup they 
were refluxed in absolute ettianol to give the 2-ketoesters. Any conventional conditions 
to cany out the reaction of step (h) can be utilized. 

15 

The compound of formiila XVm is the compound of formula I where is ethyl. 
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Schemes 



CXD) 




(CHajta-CpjH 




(CHzU-OOaCzHs 



can) 



(g) 



(e) 



A-<CH2)h«-Y cdo 
or 

A-(C3a2)Hi,-OH (VII) 




(CH2)m-CX>2H 



(f) 



0<CH2H.„-A 



J 



-(CH2)m-C02C2Hs 



(XIV) 



<HCH2)iHi^ 



t9 



(XVI) 




(CH2)m-COY^ 



>9 



Meldrum acid 
CXVID 




(CH2Xn-CO-CH7C02R^ 



pcvm) 



5 
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The compound of foimula F where q is 1, R is an alkyl group having 1 to 3 carbon 
atoms where X is -CHiCR^^R^'^-, m is 0, t is 0 or 1 and n is 1 or 2» i.e. compounds of 
the formula: 



wherein Ais as above, R is hydrogen or alkyl having fiom 1 to 7 carbon 
atoms, and R and R is independently hydrogen or methyl, R is hydrogen, halo, or 
alkoxy having 1 to 3 carbon atoms, Q is OR^ where R^ is hydros or alkyl having 
10 from 1 to 7 carbons, can be prepared from die compound of formula XIX, wherein t 
and A are as above via the reaction scheme in Scheme 4. 

In Scheme 4, t, n. A, r\ R^, R^^ R*^ and R^ are as above. R^ is an alkyl groiq> having 1 
to 7 carbon atoms. is chloro. 

15 

• In Scheme 4, the compound of fomiula XIX is mesylated to furnish the compou^ 
formula XX via reaction of step (i). Any conventional conditions to carry out 
mesylation can be utilized. The compound of formula XX is then heated with the 
compound of formula XXI to produce the compound of formula XXIL Any of the 
20 conditions conventional to produce amino alcohol can be utilized in reaction of step (j). 

In the compound of formula XXn, alcohol is then displaced by chloro by treating the 
compound of formula XXn with tbionyl chloride to produce compound of formula 
XXni via reaction of step (k). Any conventional method to displace alcohol with halo 
25 can be utilized to carry out this reaction. 

The compound of formula XXIQ is reacted with a compound of formula VI in the 
presence of base using dimethylformamide as solvent via reaction of step (1) to produce 
the corresponding compound of formula XXIV. The position of the substituents in the 
30 compound of formula VI will determine the position of the substituents in the 
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compound of fonnula XXIV. Any conventional method of efheiification of a hydroxyl 
group in the presence of base (preferred base being potassium carbonate) with a hatide 
can be utilized to carry out the reaction of step (1). The compound of fonnula XXIV is 
converted to the compound of formula XXV via reaction of step (m) by alkylating the 
5 compound of formula XXIV with the compound of formula X in the presence of alkali 
metal silyl amide as base (eg. lithium hexame&yldisilane or sodium 
hexamethyldisilane). This reaction is carried out in tiie same manner as described in 
connection with reaction of step (c) of Scheme 1 . 

1 0 The compound of formula XXV is the compound of formula V where is an alkyl 
group having 1 to 7 carbon atoms. The compound of formula XXV can be converted to 
the free acid i.e. the compound of formula I' where is H by ester hydrolysis. Any 
conventional method of ester hydrolysis will produce the compound of formula F 
where R' is H. 

15 
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A(CH2)t-OMs 
(300 



0) 

^ A(CH2),-N-<CH2)„-OH 

R*-NH-(CH2)„-OH 
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in 



The compound of foimula r wh^Xis*-CH2CH(NHAc),-misO,qisO,tisOor 1 
and n is 1 or 2, i.e. componnds of the formula: 



' co<:Hz-ch(nha<^-coq 




wherein A is as above, is hydrogen on alkyl having £rom 1 to 7 carbon atoms, and 
R^ is hydrogen, halo, or alkoxy having 1 to 3 carbon atoms, Q is OR^ wheie R' is 
hydrogen or alkyl having fiom 1 to 7 caifoons can be prepared from the compound of 
formula Vm, via the reaction scheme in Scheme S. 

In Scheme 5, t, n. A, R and R are as above. R is an alkyl group having 1 to 7 carbon 
atoms. 



The compound of formula Vm is prepared in the same manner as described 
15 hereinbefore in connection with reaction of step (a) or (b) in Scheme 1. 

The compound of formiila Vm is converted to compound of formula XXVI by 
selective bromination of the methyl ketone moiety via reaction of step (n) by treating 
the compound of formula Vm widi CuBrz. Any selective bromination conditions to 
20 convert methyl ketone to 1-bromoketone can be utilized to carry out the reaction of step 

The compound of formula XXVI can be converted to compound of formula XXVIQ via 
reaction of step (o) by treating the compound of formula XXVI with the sodium salt of 
25 compound of formula XXVn in ethanol. Any conventional conditions for this 
alkylation reaction can be utilized to carry out this reaction* 

The compound of formula XXVIU is converted to compoimd of formula XXEX via 
reaction of step (p) by de-esterification employing 4 equivalents of sodium hydroxide. 
30 Initial mono de-esterification followed by slow hydrolysis of the remaining ethyl ester 
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was observed. Removal of solvent and incubation of the residue in acetic acid produced 
the compound of formula XXIX. 

The compound of formula XXDC is &e compound of formida F where is H. 

5 

The compound of formula XXDC can be converted to compound of formula XXXI 
where R^ is an alkyl chain having 1 to 7 carbon atoms by esterification of carboxylic 
acid with compound of fonnula XXX using N^-dicyclohexylcarbodiimide as 
dehydrating condensing agent Any conditions conventional for this reaction can be 
1 0 utilized to cany out the reaction of step (q). 

The compound of fonnula XXXI is the compound of fonnula I' where R^ is an alkyl 
chain having 1 to 7 carbon atoms. 
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Scheme 5 
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Thecoinpoimdoffonnular whereXis-CH2-,qandmareO, tisOorl andnis 1 oar 2, 
i.e. compounds of formula: 



wherein t, n, and A are as described above, R is hydrogen, halo, or alkoxy having 1 to 
3 caxbon atoms and is ethyl can be prepared from the compound of fonnula LX, via 
the reaction scheme in Scheme 6. 

10 In the reaction scheme of Scheme 6, A, t, and n are as above, Y is a leaving group 
and is chloro. 

In Scheme 6, the compound of formula LX is converted to compound of formula LXI 
in the same manner as described hereinbefore in connection with &e reaction of steps 
IS (a) or (b) in Scheme 1. 

In the step of (q*), the coxqpound of formula LXI is hydiolyzed to produce flie 
compound of formida LXD in the same manner as described in connection with the 
reaction of step (f) in Scheme 3. 



The compound of formula LXn is converted to compound of formula LXm via 
reaction of step (r') in the same manner as described in connection with reaction of step 
(g) in Scheme 3. 

25 The compound of formula LXIV is first treated with 2 equivalents of n-butyllidiium at 
low temperature and then compound of formula LXm is added to produce compound 
of formula LXV (Weirenga,W.; Skuhiick, H. L LO.C. 1979, 44, 310-311). 
The compound of formula LXV is the compound of formula 1 where R^ is ethyl. 
Scheme 6 
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CO2C2H5 



A(CH2)tHi-Y m 
ox 
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The compound of fonnula I where q is 1, R is an alkyl group having 1 to 3 caibon 
atoms, where X is -0112^ m is 0, t is 0 or 1 and n is 1 or 2, i.e. compounds of formula: 




COCHaCOaR^ 



r 

0-(CH2)n-N-(CH2)rA 



wherein A is as described above, is hydrogen, halo, or alkoxy having 1 to 3 carbon 
atoms and R^ is ethyl can be prepared firom the compound of fonnula LX via the 
reaction scheme in Scheme 7. 



10 In the reaction scheme of Scheme 7, A, t, R^and n are as above, Y" is chioro. K ^is an 
alkyl group having fiom 1 to 3 caibon atoms. 



In SchCTie 7, Ae compound of formula LX is reacted with compound of formula XXm 
(prepared in the same manner as described in Scheme 4) to produce the compound of 
IS formula LXVI via reaction of step (f). This rection is carried out in the same manner as 
described hereinbefore in Ike connection with reaction of step (1) in Scheme 4. 

In the step of (u'X the conq>ound of fonnula LXVI is hydrolyzed to produce the 
compound of formula LXVn in the same manner as described in the reaction of step (f) 
20 in Scheme 3. 



The compound of formula LXVn is converted to compound of formula LXVm via 
reaction of stq) (v') in the same maimer as described in connection widi the reaction of 
step (g) in Scheme 3. 

25 

The compound of formula LXIV is first treated with 2 equiv of n*butyllithium at low 
temperature and then compound of formula LXQI is added to produce compound of 
fonnula LXV (Weirenga,W.; Skidnick, H. L J.O.C. 1979, 44, 310-31 1). 
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The compound of formula LXDC is the compound of fonnula T where is an alkyl 
group having 2 carbon atoms. 

Scheme 7 
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The compound of fonnula F where q is 1» is an alkyl group having 1 to 3 carbon 
atomSy is hydrogen or alkyl having from 1 to 7 carbons, R' is hydrogen, halo, or 
alkoxy having 1 to 3 carbon atoms, Q is OR' where R' is hydrogen or alkyl having 
from 1 to 7 carbons, X is -CHiCHCNHAc)-, m is 0, t is 0 or 1 andnis 1 or 2, i.e. 
5 compounds of the formula: 



*^ - COQ 



(<\ T 

' -CO-CH2-CHMHAC 




R6 

I 

CHCHi^-N-(CH2)rA 



wherein t,n, A and R are as above, can be prepared from the compound of formula 
VI, via the reaciion scheme in Scheme 8. 

In Scheme 8, t, n. A, R^ and R' are as above. R^ is an alkyl group having 1 to7carbon 
atoms. R^ is an alkyl ffoxxp having 1 to 3 carbon atoms. Y' is chloro. 



IS The compound of fonnula XXIV is prepared in the same maimer as described 
hereinbefore in connection with reaction of step (1) in Scheme 4. 

Hie compound of formula XXIV is converted to compound of formula LXX by 
selective bromination of iiie methyl ketone moiety via reaction of step (x') by treating 
20 the compound of formula XXIV with CuBra. Any selective bromination conditions to 
conv^ methyl ketone to 1-bromoketone can be utilized to carry out the reaction of step 

(X'). 

The compound of formula LXX can be converted to the compound of formula LXXI 
25 via reaction of step (y') by treating the compound of fonnula LXX with the sodium salt 
of compound of formula XXVII in ethanol. Any conventional conditions can be 
utilized to carry out alkylation reaction. 



The compound of formula LXXI is converted to the compound of fonnula LXXQ via 
30 reaction of step (z') by de-esterification CTiploying 4 equiv. of sodium hydroxide. This 
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indicated an initial mono de-esterilScation followed by slow hydrolysis of the remaining 
ethyl ester. Removal of solvent and incubation of the residue in acetic acid produced 
Hxe compound of formula LXXH 



5 The compound of formula LXXn is the compound of formula I' wh^ R is R 

The compound of foxmula LXXD can be converted to compound of formula LXXm 
where R is an alkyl group having 1 to 7 carbon atoms by esterificadon of carboxylic 
acid with compound of formula XXX using N^-dicyclohexylcarbodiimide as 
10 dehydrating condensing agent Any conditions conventional for this reaction can be 
utilized to carry out the reaction of step (a"). 

The compound of formula LXXm is the compound of formula I' where R^ is an alkyl 
group having 1 to 7 carbon atoms. 

15 
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Scheme 8 
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The compound of foimula V wheie X is ~CH2CH(NHAc)- , is hydiogen, halo» or 
alkoxy having 1 to 3 carbon atoms, Q is OR^ where R^ is hydrogen or alkyi having 
&om 1 to 7 caibons , m is 1, q^isO»tisOor 1 and n is 1 or 2, i.e. compounds of the 
fozmula: 



' — r-CH2CO-CH2-CH-NHAc 




wherein A is as above, and R is hydrogen or alkyl having £rom 1 to 7 caifoon atoms 
can be prepared fcom the compound of fomiula LXXIV via the reaction scheme in 



In Scheme 9, t, n. A, R^and R^ are as above. R^ is an alkyl group having 1 to 7 carbon 
atoms. R^ is an alkyl group having 1 to 3 carbon atoms. 

1 5 Tbe compound of formula LXXIV can be prepared according to method described in 
Murphy et al J.C.S. Peridn 1, 1980, 1555-1566. 



Hie compound of formula LXXIV can be alkylated to produce compound of formula 
LXXV via reaction of step (b") employing either compound of formula VII using same 
20 method as described in flxe connection of reaction step of (a) in Scheme 1 or compoimd 
of formula DC using potassium carbonate as the base for alkylation. The reaction is 
carried out in the same manner as described hereinbefore in connection with the 
reaction of step (1) in Scheme 4. 

25 The compound of formula LXXV is then selectively brominated at O^C usmg 30 wt% 
HBr m acetic acid dropwise to produce compound of formula LXXVI via reaction of 
step (c")- Any conventional method to convert selectively substituted acetone to 1- 
Bromoacetone can be utilized to carry out this reaction of step (c' '). 



43 



wo 02/100341 



PCTAJS02/18388 



The compound of foxmula LXXVI is converted to compound of foimula LXXVn via 
reaction of step (d") in the same manner as described hereinbefore in connection with 
the leaction of step (o) in Scheme S. 

5 The compound of formula LXXVn is converted to compound of fomoula LXKVIQ via 
reaction of step (e'') by de-esteriflcation employing 4 equiv. of sodium hydroxide. 
Initial mono de-esterifLcation followed by slow hydrolysis of the remaining ethyl ester 
was observed. Removal of solvent and incubation of the residue in acetic acid produced 
the compound of formula LXXVm. 

10 

The compound of formula LXXVm is the compound of formula V where is EL 

The compound of formula LXXVIH can be converted to compound of fonnula LXXIX 
where R^ is an alkyl group having 1 to 7 carbon atoms by esterification of carboxylic 
1 5 acid with compound of fomiula XXX using N JJ-dicyclohexylcarbodiimide as 

dehydrating condensing agent Any conditions conventional for this reaction can be 
utilized to carry out the reaction of step (f 

The compound of fonnula LXXIX is the compound of fonnula I' where R^ is an alkyl 
20 group having 1 to 7 carbon atoms. 
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Scheme 9 
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The compound of formula V where q is 1, is an alkyl group having 1 to 3 carbon 
atoms, X is -CH2CH(NHAc)-, m is 1, tisO or 1 andnis 1 or 2, R' is hydrogen, halo, or 
alkoxy having 1 to 3 carbon atoms, Q is OR^ where R^ is hydrogen or alkyl having 
&om 1 to 7 carbons , i.e. compounds of the formula: 




COQ 

I 

CH2a>CHrCH-NHAc 



r5 

I 

O-CCiyti-N-CCHjfA 

wherein A is as above, and R^ is hydrogen or alkyl having from 1 to 7 caibon atoms 
can be prepared from the compound of the formula LXXIV via the reaction scheme in 



IG Scheme iC. 



In Scheme 10, t, n. A, R^ and R^ axe as above. R^ is an alkyl group having 1 to 7 carbon 
atoms. R^ is an alkyl group having 1 to 3 carbon atoms. is chloro. 

1 5 The compound of formula LXXIV can be prepared according to method described in 
Murphy et al. J.C.S. Perkin 1, 1980, 1555-1566. 

In Scheme 10, Hie compound of formula LXXIV is reacted with compound of formula 
XXm (prepared in tbe same manner as described in Scheme 4) to produce the 
20 compound of formula LXXX via reaction of step (g' This rection is carried out in die 
same manner as described hereinbefore in connection with the reaction of step Q) in 
Scheme 4. 

The compound of formula LXXX is then selectively brominated at O^C using 30 wt% 
25 HBr in acetic acid dropwise to produce compound of formula LXXXI via reaction of 
step (h"). Any conventional method to convert substituted acetone to l-Bromoacetone 
can be utilized to carry out the reaction of step (h' 

The compound of formula LXXXI is converted to the compound of formula LXXXQ 
via reaction of step (i'*) in the same maimer as described hereinbefore in connection 
30 with the reaction of step (o) in Scheme 5. 
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The compound of formula LXXXII is converted to compomid of fonnula LXXXm via 
reaction of step (j") in the same manner as described in reaction of step (p) in Scheme 
5. 

5 

The compound of formula LXXXm is the compound of fonnula F where is H. 

The compound of formula LXXXIH can be converted to compound of formula 
LXXXIV where R is an alkyl chain having 1 to 7 carbon atoms by esterification of 
1 0 carboxyHc acid with compound of formula XXX using N Jt*J-dicyclohexylcaibodiimide 
as dehydrating condensing agent Any conditions conventional for this reaction can be 
utilized to cany out the reaction of step (k"). 

The compound of formula LXXXIV is the compound of formula I' where R' is an alkyl 
IS group havuag 1 to 7 carbon atoms. 
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Scheme 10 
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15 



20 



The compound of fomula I' where X is -CHzCR^^R^S is hydrogen, halo, or alkoxy 
having 1 to 3 carbon atoms, Q is OR^ where R' is hydrogen or allt^l having from 1 to 7 
carbons, q is 0, m is 1, tis 0 or 1 andnis 1 or 2, i.e. compounds of formula: 



wheiem A is as described above, R is hydrogen or alkyl having from 1 to 7 carbon 
atoms, and R and R'^ is independendy hydrogen or methyl can be prepared fiom the 
compound of the formula LXXIV, via the reaction scheme in Scheme 11. 

Iq the reaction scheme of Scheme 11, A, t, R^ R^^ R*^ and n are as above. R^ is an 
sSkyl groiq> containing from 1 to 7 carbon atoms, and Y is a leaving group. 

* 

The compound formula LXXV is produced from conq)ound of formula LXXIV in the 
same manner as described hereinbefore in comiection with the reaction of step (b' in 
Scheme 9. 

The compound of formula LXXV is converted to compound of formula LXXXV via 
reaction of step (I'O by selectively alkylating the conqpound of formula LXXV with the 
compound of formula X. This reaction is carried out utilizing a convrational base 
which converts substituted ketone to gamma-keto ester. In carrying out this reaction it 
is generally preferred to utilize lithium diisopropylamide as base. Alkylation will occur 
at the less hindered methyl group . Generally dus reaction is carried out in an inert 
solvent such as tetrahydrofiiran or 1,2-dimethoxyethane at -78*'C. 

The compound of formula LXXXV is the compound of formula V where R* is an alkyl 
group containing from 1 to 7 carbon atoms. The compound of formula LXXXV can be 
converted to die free acid i.e. the compound of formula F where R^ is H by ester 
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10 



hydrolysis. Any conventional method of ester hydrolysis will produce the compound of 
formula Y where is H. 



Scheme 1 1 




CH2COCH3 



(Lxxrv) 



A(CH2)tH,-Y (DO 
or 



A(CH2)^-0H(VII) 
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Ihe compound of formula T where q is 1, is an alkyi group having 1 to 3 carbon 
atoms where X is -CHz-, m is 1, t is 0 or 1 and n is 1 or 2, i.e. compounds of the 
formula: 




(CH2)in-COCH2<X)2R^ 



wherein A is as above, R^ is hydrogen, halo, or alkoxy having 1 to 3 carbon atoms and 
R^ is ethyl can he prepared from the compound foimula Xin wherein, m is as above via 
IS the reaction scheme in Scheme 12. 
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In Scheme 12, A is as above. is chloio. 

The compound of fonnula Xm (prepared in the same manner as described heieinbefoie 
in connection widi the reaction of step (d) in Scheme 3) can be converted to compound 
5 of formula LXXXVI via reaction of step (m") in the same manner as described in the 
connection with leaction of step (1) in Scheme 4 hereinbefore. 



In the step of (n' the compound of formula LXXXVI is hydrolyzed to produce the 
compound of formula LXXXVIL Any conventional method of basic hydrolysis to 
1 0 hydiolyze ester can be utilized to cany out this reaction. 

The compound of fonnula LXXXVU is converted to acid chloride of formula 
LXXXVm via reaction of step (o") by reaction with ihionyl chloride. Any of the 
conventional method of converting acid to acid halide can be utilized to cany out the 
IS reaction. 

The conmound of formula XVn is reacted widi the conmound of formula LXXXVm to 
produce the compound of formula LXXXDC via reaction of step (p**). Any 
conventional base can be used to cany out this reaction wiQi the preferred base being 
pyridine. Any conventional conditions to cany out tiie reaction of step (p") can be 
20 utilized. 



Theconq)oundof formula IXXXK is the compound of formula I where is ethyl. 
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Scheme 12 
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The compound of fonnula I' where q is 1, R is an alkyi group having 1 to 3 carbon 
atoms, where X is -CHzCR^^R^^-, is hydrogen, halo, or alkoxy having 1 to 3 carbon 
atoms, Q is OR^ where R^ is hydrogen or alkyl having from 1 to 7 carbons, m is 1, t is 0 
or 1 and n is 1 or 2, i.e. compounds of formula: 

5 




O^CH2)k,-N-(CH2)rA 



wherein A is as described above^ R is hydrogen or alkyl having from 1 to 7 carbon 
10 atoms, and R andR'' is independently hydrogen or mediyl can be prepared from die 
compound of the fonnula LXXIV, via the reaction scheme in Scheme 13. 

In the reaction scheme of Scheme 13, R^ R^^ R^^, R^, A, t, and n are as above. R^ is an 
alkyl group containing from 1 to 7 carbon atoms. 

15 

The compound formula LXXX is produced from compound of formula LXXTV in the 
same maimer as described hereinbefore in connection with the reaction of step (g' ') in 
Scheme 10. 



20 The compound of fonnula LXXX is converted to compound of formula XC via 

reaction of step (q*') by alkylating the compound of formula LXXX with the compound 
of formula X. This reaction is carried out utilizing a conventional base which converts 
ketone to 3-keto ester, fri carrying out this reaction it is generally preferred to utilize 
lithium diisopropylamide as base. Alkylation will occur at the less hindered methyl 

25 group. Generally this reaction is carried out in an inert solvent such as tetrahydroiiiran 
or 1 ,2-dimethoxyethane at -78^C. 



The compound of formula XC is the compound of formula I' where R is an alkyl 
groiq) containing from 1 to7carbonatoms. The compound of formula XC can be 
30 converted to the free acid i.e. the compound of formula I' where R} is H by ester 
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hydrolysis. Any conventioiial method of ester hydrolysis will produce the compound 
of formula F where is H. 



Scheme 13 
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10 The compound of formula n where Z is 



-CHrCH-COzR^ 



m is 0, r is 1 , q is 0, t is 0 or I and n is 1 or 2, R^ is "-NHC02C(CH3)3, -NHCH3, or 
1 S -NHCH2CH3, i.e. the compounds of formula: 




C0-CH2-S 




wherein A and R' are as above, can be prepared from the compound of formula XXVI 
20 via reaction scheme in Scheme 14. 



Li Scheme 14, t, n, A and R* are as above. R^ is an alkyl group having 1 to 7 carbon 
atoms. R is an alkyl group containing from 1 to 2 carbon atoms. Y' is halo preferably 
bromo. 
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In Scheme 14, the coiiqx)imd of foimula XXYI (prepaied in the same maaosr as 

« 

described heiembefoie in connection with reaction of step (n) in Scheme 5) is reacted 
with the compound of formula XXXH in the presence of a base to produce the 
compound of formula XXXDI via reaction of step (r). In canymg out this reaction it is 
S generally preferred to utilize triethylamine as base. Any conventional method of 
reacting Boc-cy sOEt with halide can be utilized to carry out this reaction. 

The compound of formula XXXm is compound of formula II where R"^ is 
-NHC02C(C3H3)3 and is ethyl. 

10 

The compound of formula XXXQI can be converted to the free acid ie. the compound 
of formula n where R^ is H by ester hydrolysis. Any conventional method of ester 
hydrolysis will produce the compound of formula n wbete R ^ is H and R^ is — 
NHC02C(CH3)3. 

IS The compound of formula XXXm is converted to compound of formula XXXV first 
via reaction of step (s) by deprotecting t-butoxy group using tciiluoroacetic acid and 
replacing by lower alliyl having 1 to 2 carbon atoms via reaction of step (t). Any 
conventional method to condense amine with alkyl halide can be used to carry out this 
reaction. 

20 

The compound of formula XXXV is compound of formula H where R^ is 
an amine having 1 to 2 caibon atoms and R^ is an alkyl group havlog 2 carbon atoms. 
The compound of formula XXXY can be converted to the free acid i.e. the compound 
of formula XXXVI where R^ is H by basic hydrolysis via reaction of step (u). The 
25 compound of formula XXXVI is compound of formula E where R^ is -NHCH3 or - 
NHCH2CH3 and R^ is H. 

The compound of formula XXXVI can be converted to compound of formula XXXVn 
where R is an alkyl group havmg 1 to 7 carbon atoms by esterification pf carboxylic 
30 acid wifli compound of formula XXX using N,N-dicyclohexylcaibodiimide as 

dehydrating condensing agent Any conditions conventional for this reaction can be 
utilized to carry out the reaction of step (v). 
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The compound of fonnula XXXVn is compoimd of fonnula n where R' is an alkyl 
having 1 to 7 caxbon atoms and R"* is -NHCH3 or -NHCH2CH3. 
Scheme 14 




— r-CO-CH2-Br 



0<CH2)tH,-A 

Cxxvo 



Boc-C>s^Et 

(XXXB) 
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(t) 



(XXXIV) 



COzEt 



NHC02C(CH3)3 




CO-CH2-S 




CHCH2)Hn-A 
(XXXVl) 



(V) 



R^-OH 

(XXX) 



(u) 



NHR 



B 




C0-CH2^ 




(XXXV) 



COjEt 



NHR® 




CO-CIVS 




(xxxvn) 



COaR^ 
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The compound of foimula II wheie Z is 




S m and q are 0, r is 1, t is 0 or 1, n is 1 or 2, i.e« compounds of the formula: 




0-(CH2)tfa-A 



A is as above, can be prepared from tbe compound of fonnula Vm, wh^ein ty n and A 
10 are as above, via the reaction scheme in Scheme IS. 

In Scheme IS, the compound of formula Vm (prepared in ttie same marmer as 
described hereinbefore in comiection with reaction of step (a) or (b) in Scheme 1) is 
converted to compound of formula XXVI in the same manner as described in reaction 
15 of step (n) in SchCTie 5. 

The compound of formula XXVI is reacted with compound of formula XXXVm in the 
presence of base preferred base being tciethylamine to produce the compound of 
formula XXXDC Any conventional method to react thiol with haUde can be utilized to 
20 carry out the reaction of step (w). 

The compound of formula n where Z is 




misO,ris l,tisOor landnis 1 or 2, R"^ is H, i.e. compounds of formula: 
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5 




wherem t, n, A and axe as above, can be prepared from ttie compound of formula 
Vm via the reaction scheme in Sch^e 15. 

In the leaction scheme of Scheme IS, t,n, AandR^ are as above. is an alkyl group 
having 1 to 7 carbon atoms. 



The compound of fonnula VUI is prepared in same manner as described hereinbefore 
10 in connection with the reaction of step (a) or (b) in Scheme 1 . 



The compound of formula XXVI is prq>ared fiom compound of fonnula VIII in the 
same maimer as described hereinbefore in connection with the reaction of step (n) in 
Scheme S. 

15 

The compound of formula XXVI is reacted with compound of fonnula XL in the 
presence of base preferred base being triethylamine to produce compound of formula 
XLL Any conventional method to react tiiiol with 1-bromoketone can be utilized to 
cany out the reaction of step (x). 

20 

The compound of formula XLI is Hit compound of formula n where R^ is an alkyl 
group containing from 1 to 7 carbon atoms. The compound of formula XLI can be 
converted to the fiee acid i.e. the compound of formula n where R^ is H by est^ 
hydrolysis. Any conventional method of ester hydrolysis will produce the compound of 
25 formula n where R^ is EL 
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COCH3 



(vni) 



(n) 




N. 



COCHrS 




NH 



(XXXIX) 



(w) 



lH-lA4-Triazole-3^faiol 

pcxxvm) 



J 



-CO-CHrBr 



CKCH2)k^-A 



(XXVI) 

HS-(CH2)2-C02R* 
(XL) 




CO-CH2-S<CH2)2-C02R 



<MCH2)t*n-A 



(XLI) 
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S r is 0, m is 1, t is 0 or 1 and n is 1 or 2, Le. compounds of formula: 




0-(CH2)tfa-A 

wherein n, t and A' are as above, can be prepared from the compound of formula XLII 
via the reaction scheme in Scheme 16. 

10 

- In Scheme 1 6, t, n, and A are as above. Y is a leaving group such as halide, mesyloxy 
or tosyloxy. is halo preferably bromo. 

In Scheme 16, tfie conq>ound of formula XIJI is converted to compound of formula 
1 S XUH via the reaction of step (y) by selective displacement of hydroxyl groiq) of 
primary alcohol by halogen. Any convrational halogenating agent can be utilized to 
carry out this reaction vrith the preferred halogenating agent being phosphorous 
tribromide. This reaction is carried out in low temperature. Any conditions 
conventional for this method can be udhzed to carry out the reaction of step (y). The 
20 compound of formula XLHI was used immediately without further purification. 

The compound of formula XLin is reacted with compound of formula XXXVm in the 
presence of base to produce the compound of formula XLIV. Any conventional method 
of condensing thiol with halide can be utilized to carry out the reaction of step (z). Aay 
25 conventional base can be utilized to carry out this reaction with the preferred base being 
triethylamine. 

The compound of formula XLIV is converted to the compound of formula XLV by 
reaction with compound of formula VII via the reaction of step (a'). This reaction is 
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5 



20 



carried out in the same manner as described lieieinbefore in connection wifh reaction of 
step (a) in Scheme 1. 

The compomid of formula n where Z is 



i 



-CHjCHCOiR^ 



risO^mis l,tisOor 1 andnis 1 or 2, R"^ is H, i.e. the compoimds of formula: 




CHs-SCHzOlrCOaR^ 



10 (Hcai^-A 

wherein A and are as above, can be prepared from the compound of formula XLH 
via the reaction scheme in Scheme 16. 



In Scheme 16, t, n, and A are as above. Y is a leaving group such as halide, mesyloxy 
15 or tosyloxy. is halo preferably bromo. R^ is an alkyl groiq> having 1 to 7 carbon 
atoms. 



The compound of formula XLII is converted to compomid of formula XLIQ in the 
same manner as described hereinbefore in connection with the reaction of stq> (y). 

The compomid of formula XLIEL is reacted with compound of formula XL via reaction 
of step (b') as described in connection with the reaction of step (x) in Scheme 1 5. 



The compomid of formula XLVI is converted to compound of formula XLVII via 
25 reaction of step (c')* This reaction is carried out in the same maimer as described in the 
reaction of step (a) or (b) in Scheme 1. 

The compound of formula XLVII is the compound of formula n where R^ is an alkyl 
group containing finom 1 to 7 carbon atoms» The compound of formula XLVII can be 
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converted to the fiee acid i.e. tbe compound of foimula II where is H by ester 
hydrolysis. Any conventional method of ester hydrolysis will produce the compound of 
formula II where is H. 



S Scheme 16 




(CH2)H«-OH(vn) 



OKCH2)tH,-A 



(XLV) 




CHrOH 




(a) 



(y) 



CH2-S<CH2)rC02R 



A-(CH2U-Y (K) 
or 

A-(CH2)tHi-OH(VID 



(c7 




CHrS 




(XUV) 



(2) 



lH-lA4-Triazol&-34hiol 

(xxxvni) 




CHrY^ 



HS-(CH2)2-C02R^ 

(XL) 



0-(CH2)Hrf-A 

CXLvn) 




CHrS<CH2)2-C02R* 
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The coixq)ouiid of formula II where Z is 

f 

-CH2-CH-C02R^ 

5 r is 0, m is 1, t is 0 or 1 and n is 1 or 2, i.e. compounds of fonnula: 




ckch2)h,-a 



whereiD t, n, A and are as above, is -^COtCiCB^h, -NHCH3, 
10 -NHCH2CH3, can be prqpared fiom the compound of fonnula XLm via reaction 
scheme in Scheme 17. 

In Scheme 17, t, n, A and are as above. Y is a leaving group such as halide, 
mesyloxy or tosyloxy . R^ is an alkyl group having 1 to 7 carbon atoms and R^ is an 
1 5 alkyl group containing from 1 to 2 carbon atoms. is halo preferably bromo. 

lu Scheme 17, the compound of formula XLm (prepared in the same maimer as 
described hereinbefore in reaction of step (y) in Scheme 1 6) is reacted with the 
compound of formula XXXn in the presence of a base to produce the compound of 
20 formula XLVm via reaction of step (d'). In carrying out this reaction it is generaUy 
prefened to utilize triethylaruine as base. Any conventional method of reacting Boc- 
cyst-OEt with halide can be utilized to carry out this reaction. 

The compound of fonnula XLDC is produced by reacting cotnpound of formula XLVm 
25 with compound of fonnula VII or DC This reaction is carried out ia the same mamier as 
described in the reaction of step (a) or (b) in Scheme 1. 
The compound of formula XLDC is compound of formula n where R"^ is 
^NHC02C(CH3)3andR* is an alkyl group having 2 caibon atoms. 
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The compound of fonnula XLDC can be converted to the free acid i.e. fhe compound of 
foimula n where is H by ester hydrolysis. Any conventioiml method of ester 
hydrolysis will produce the compound of fonnula II where is H and R^ is - 
NHC02C(CH3)3. 

5 

The compound of formula XLDC is converted to compound of formula L first via 
reaction of step (f ) by deprotecting t-butoxy group using trifluoroacetic acid and 
replacing by lower alkyl containing firom 1 to 2 carbon atoms via reaction of step (g'). 
Any conventional method to condense amine with alkyl halide can be used to carry out 
10 this reaction. 

The compound of formula L is compound of fonnula II where R^ is 

an amine having 1 to 2 carbon atoms and R^ is an alkyl group having 2 carbon atoms. 

1 S The compound of formula L can be converted to the firee acid i.e. the compound of 
formula LI where R^ is H by basic hydrolysis via reaction of stq> (h'). 

The compound of formula LI is compound of fonnula II where R^ is -NHCH3 or - 
NHCH2CH3 and R^ is H. Any conventional method of ester hydrolysis will produce the 
20 compound of formula n where R^ is H. 

The compoimd of formula LI can be converted to compound of formula LII where R is 
an alkyl group having 1 to 7 carbon atoms by esterification of caiboxylic acid with 
compound of fonnula XXX using N»N-dicyclohexylcarbodiimide as dehydrating 
25 condensing agent Any conditions conventional for this reaction can be utilized to carry 
out the reaction of step (i'). 

The conqmund of fonnuh IJI is c(mipoiind of fimni^ is an alkyl group 

having 1 to 7 caibon atoms and R'* is -NHCH3 or -NHCH2C3I3. 

30 
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Scheme 17 
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CHCHzU-A 
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8 
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NHR® 



5 The compound of fonnula m 
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whereinnis 1 or2aiid Aisasabove^canbeprepaiedfiromfhecompoimdoffonni^ 
Lm, via reaction scheme in Scheme 18, wherein n, A and Y are as above. 

In Scheme 18, the compound of formula Lm is converted to die compound of formula 
S LIV in the same manner as described in connection wilh reaction of step (a) or (b) in 
Scheme 1. 

The compound of formula UV is converted to the compound of formula m via reaction 
of stq> (k') by heating the compound of formula UV wilh sodium azide in the presence 
10 of ammonium chloride in dimethylformamide. Any conventional conditions to convert 
nitrile to terazole can be utilized to carry out this reaction. 
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Scheme 18 



AKCH2)„.Y (DQ 




m 



The compound of fonnula IV 

5 




wherein R is as above, can be piepaied from 2',6'-difluoroacetophenone 
10 via teaction scheme in Scheme 19. 

In Scheme 19, is an alkyl group having 1 to 7 caibon atoms. 

The compound of fomula LV is converted to compound of formula LVI via reaction of 
IS step (1') in same mamier as described hereinbefore in connection with reaction of step 
(c)ia Scheme 1. 
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The compound of foimula LVI is the compound of formula IV where R is an alkyl 
group having 1 to 7 carbon atoms. The compound of formula LVI can be converted to 
the fiee acid i.e. the compound of fonnula IV where is H by ester hydrolysis. Any 
conventional method of ester hydrolysis will produce the compound of formula IV 
5 where B} is H. 

Scheme 19 




15 



wh^in n, A and R ace as above, R is hydroxy can be prepared fix>m the compound 
of fonnula VI, via reaction scheme in Scheme 20. 

in Scheme 20, n, A are as above. Y is a leaving ffovp such as halide, mesyloxy or 
20 tosyloxy. R^ is an alkyl group having 1 to 7 carbon atoms and R^ is an alkyl group 
having from 1 to 2 carbon atoms. 

The compound of formula VI is converted to compound of formula Vm in same 
maimer as described hereinbefore in connection with the reaction of step (a) or (b) of 
25 Scheme 1. 
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The compoimd of formula Vm is leacted wilii compouad of foimula LVn via reaction 
of step (m') in fhe presence of fieshly prepared sodium alkoxide at room temperatuie to 
produce compound of formula LVIQ. Any conventional conditions for this aOcylation 
reaction can be utilized to cany out the reaction. 

5 

The compound of formula LVm is fhe compound of formula V where is an alkyl 
group having 1 to 2 carbon atoms. The compound of formula LVm can be converted to 
the free acid i.e. the compound of formula V where is H by ester hydrolysis via 
reaction of step (n'). Any conventional method of ester hydrolysis will produce the 
10 compound of formula V where R^ is H. 

The con^und of formula LVm can be converted to compound of formula UX where 
R is an alkyl groiq) having 1 to 7 carbon atoms by esterification of carboxylic acid 
with compound of formula XO[ using NJtf-^cyclohexylcaifoodiixni as dehydrating 
IS condensing agent Any conditions conventional for this reaction can be utilized to carry 
out the reaction of step (o'). 

The compound of formula LDC is the compound of formula V where R' isanalkyl 
group having 1 to 7 carbon atoms. 

20 
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Scheme 20 




COCH3 



A-<CH2)tH,-Y (DO 
(b) 



or 
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COCH3 



CKCH2WA 
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C0CHbC(0H)C02R^ 



R*^-OH 

pocx) 
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8 



(UX) 
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5 The compound of fonnula V where X is -CHzCHz*-* is hydiogeo, halo, or alkoxy 
having 1 to 3 carbon atoms, q andmareO, tisO or I9 and n is 1 or 2, i. e. compounds of 
fonnula: 




CO-CH2^2COQ 



10 



0KCH2)tHi-A 



xcn 



wherein Q is NR^°R^^ where R^^ is hydrogen and R^^ is hydroxyl group, t, n, A, and R' 
are as described above, can be prepared from tiie compound of 1he£Drmula 
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CC>CH2^2-C02R 



O^OyiHi-A XI 



via the reaction scheme of Scheme 21 . 

5 

In the leaction scheme 21, A» t, R^, and n are as above. 

The compomid of formula XI is prepared in the same maimer as described in the 

reaction scheme of Scheme 1 . 

The compound of formula XI can be converted to the compound of formula XCn via 
10 reaction step (s*") by treating the compound of formula XI with hydxoxylamine 

hydrochloride in an organic solvent, for example ethanol, tetrahydrofuran or the like. 
The reaction is carried out using organic base for example, potassium hydroxide or the 
like. Any conditioiis conventional for ttie synthesis of hydroxamic acids can be utilized 
to cany out this reaction. 

15 

The compound of formula I' where X is q and m are 0» t is 0 or 1 , and n is 

1 or 2, R^ is hydrogen, halo, or alkoxy having 1 to 3 carbon atoms, i. e. compounds of 
formula: 




COCHrCHzCOQ 



20 oKoytHi-A xcm 

wherein t, n. A, and R* are described as above. Q is NR**^" where R^** and R" are 
hydrogen. 

can be prepared from Ifae coiiq)ound of the formula 

25 
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»9 




CO-CHrCHrCOaR^ 



CHCH2)hii-A 



XI 



via the reaction scheme in Scheme 21. 

5 

In the reaction scheme of Scheme 21,A,t,R'andnareas above. r4s H, is an alkyl 
having 1 to 7 caitx)n atoms. 

The compound of formula XI is prepared in the same manner as described in the 
reaction scheme of Scheme 1. The compound of formula XI is &e compdund of 
10 formula I' where is an alkyl group containing from 1 to 7 carbon atoms. The 

compound of formula XI can be converted to the free acid i.e. the compound of formula 
r whereR^ is H by ester hydrolysis. 

The compound of formula XI can be converted to conq)ound of formula XCm via 
1 5 reaction step (t") by first activating by for example, benzotriazole-1- 

yloxytrispyrroUdinophosphonium hexafiiuorophosphate, or the like in an organic 
solvent, for example, methylene chloride, N, N-dimethylformamide or the like followed 
by addition of aqueous ammonium hydroxide or ammonia. The reaction is carried out 
using organic base for example, tdethylamine, diisopropylelhylamine or the like. 
20 Any conditions conventional to synthesize amide can be utilized to carry out the 
reaction of step (t"). 

The compound of formula I* where X is -CH2-CH2-, q and m are 0, t is 0 or 1, and n is 
1 or 2, R^ is hydrogen, halo, or alkoxy having 1 to 3 carbon atoms, i. e. compounds of 
25 formula: 



72 



wo 02/100341 



PCT/US02/18388 




C0-CH2^H2C0Q 



0-(CH2)tHi-A 



XCIV 



wherein t, n. A, and are described as above. Q is NR^°R^^ where R**^ and R" 
S are independently hydrogen or alkyl having 1 to 3 caibon atoms, 
can be pfrepaied fi?om the compound of &e formula 



via the reaction scheme in Scheme 21. 

In the reaction scheme of Scheme 21, A, t, R^and n are as above. R' is H and R^ is an 
15 alkyl having 1 to 7 caibon atoms. 

The compound of formula XI is prepared in the same manner as described in the 
reaction scheme of Scheme 1 . The compound of formula XI is the con:^)oimd of 
foimula r where R' is an alkyl group containing from 1 to 7 carbon atoms. The 
20 compound of formula XL can be converted to the free acid i.e. the compound of formula 
r ^ere R^ is H by ester hydrolysis. 

The compound of formula XI can be converted to the compound of formula XCIV 
either by first reacting with a chlorinating reagent for example, thionyl chloride or the 
25 like then reacting acid halide with corresponding amine. Any conventional method of 
condensing amine with an acid halide can be utilized to carry out the reaction of step 




CKCH2W-A 



XI 



10 
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(u") or by condensiBg coirespoiidiDig amine wilii flie compound of formula XI using 
lyS-Dicyclohexylcaibodiimide as condensing agent 

Any conventional method of condensing amine widi an acid can be utilized to cany out 
S the reaction of step (u"). 
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Sch^e 21 




IOdII 



COCHrCHz^ONR'^R 



u 



ft 




CO-CHz^Hz^OzR' 



6 




CO-ChtOH2-CONHOH 



CKCH2U-A 



t" 



f 




COCH2-CH2-CON^^ 



CHCHzU-A 

pccm) 
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The compound of fonnula Y where X is q is 1, is aa aUkyl gxnxp having 

1 to 3 caibon atoms, is hydrogen, halo, or alkoxy having 1 to 3 carbon atoms, m is 0, 
t is 0 or 1, and n is 1 or 2, 1 e. compounds of formula: 



— * 'CCM»v<^HirCOQ 



I 



I 

OHCH2)tt-MKCH2X-A XCV 



wherein Q is NR^°R" where R**^ is hydrogen and R" is hydroxyl group. A, f, n, and r' 
are as described above, can be prepared &om the compound of the fonnula 



in 



— ^CCMJHrCHrCQzR® 




r5 



CHCH2)h-I^CH2)rA XXV 



via the reaction scheme in Scheme 22. 

15 In the reaction scheme 22, q. A, t, R^ R^ and n are described as above. R^ is an alkyl 
having 1 to 7 carbon atoms. 



The compound of formula XXV is prepared in the same manner as described in Ihe 
reaction scheme of Scheme 4. 



20 



The compound of fonnula XXV can be converted to the compound of formula XCV 
via reaction step (v") in the same manaer as described in reaction step (s") of Scheme 
21. 
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The compound of foimula T where X is -CHz^lIHa-, q is 1 , is an alkyl group having 
1 to 3 carbon atoms, is hydrogen, halo, or alkoxy having 1 to 3 carbon atoms, m is 0, 
t is 0 or 1, and n is 1 or 2, R^ is H, i. e. compomids of formula: 




CCyCHrCHzCOQ 



r5 



XCVI 



in 



wherein q, t, n. A, R^ and R' are described as above. Q is NR^^" where R^** and R" 
are hydrogen and can be prepared from the compound of the formula 




CaCH2-CH2-C02R^ 



CHCH2)„-N-(CH2VA 



XXV 



via the reaction scheme in Scheme 22. 

15 

In the reaction scheme of Scheme 22, q. A, t, R^ R^ andn are as above. R^ is H and R' 
is an alkyl having 1 to 7 carbon atoms. 

The compoimd of formula XXV is prepared in the same manner as described in Hxc 
reaction scheme of Scheme 4. The compound of formula XXV is the compound of 
20 formula F where R^ is an alkyl group containing fiom 1 to 7 caibon atoms. The 
compound of formula XXV can be converted to the ftee acid i.e. the compound of 
formula I' where R^ is H by ester hydrolysis. 

The compoimd of fonnula XXV can be converted to Ibe compound of foimula XCVI 
25 via teaction step (w") in the same manner as described in step (t") of reaction scheme 
21. 
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The conq>ouiid of fonnula T where X is -CH2-CH2-, q is 1, is an dSkyl group having 
1 to 3 carbon atoms, is hydrogen, halo, or aOcoxy having 1 to 3 carbon atoms , m is 
0, t is 0 or 1, and n is 1 or 2, i. e. compounds of formula: 




CO-CH2-CH2-COQ 



0{CH2)h-N-{CH2)rA 



xcvn 



wherein q, t, n. A, R^ and R^ are as described above, Q isNR^?R^^ where R^^and R** 
are independenfly hydrogen or alkyl having 1 to 3 carbon atoms. 
10 can be prepared from the compound of the formula 



20 



' ' ■CO-CHyCHz-COaR'* 



0-{CH2)h-N-(CH2)rA XXV 



IS via the reaction scheme in Scheme 22. 



In the reaction scheme 22, q. A, t, R^, R^ and n are as above. R^ is an alkyl having 1 to 
7 carbon atoms. R^ is H. 



The compound of formula XXV is prepared in the same maimer as described in the 
reaction scheme of Scheme 4. The compomid of formula XXV is the compound of 
formula F where R^ is an alkyl group containing from 1 to 7 carbon atoms. The 
compoimd of formula XXV can be converted to ttie free acid i.e. the compound of 
25 formula V where R* is H by ester hydrolysis. 
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The compound of fotmula XXV can be converted to the compound of formula XCVn 
via reaction step (x") in the same mamner as described in step (u") of reaction scheme 
21. 
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Scheme 22 




10d11 



CO-CH2-CH2-CONR'"R 
r5 



0-{CH2)h-N-(CH2)rA 

(xcvn) 



,11 




CO-CHrCH2-C02R 
r5 



6 



0-(CH2)„-N-(CH2)rA 



POCV) 




c<>ch2<:h2<;onhoh 



0-(CH2)n-N-{CH2)rA 



(XCV) 



W" 




co-ch^^vconh;^ 
r5 



CKCH2)n-N-(CH2)rA 



pccvi) 
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The compovmd of foimula I' where X is -CH2-CH2-, is hydrogen, halo, or alkoxy 
having 1 to 3 carbon atoms, m is 1, q is 0, t is 0 or 1 and n is 1 or 2, i.e. compounds of 
the fonnula: 




CH2-CO-CHrCH2<X)Q 



0-(CH2)tfn-A XCVIH 



wherein Q is NR^^^^ where is hydrogen, R^^ is hydroxy! group, t n. A, and R' 
are as described above, can be prq>ared fiom the coi]:q)ound of the formula 



10 




•CHrCO<:H2^H2<X)2R' 



6 



CHCH2>H„-A LXXXV 



via the reaction scheme in Scheme 23. 



IS In the reaction scheme 23, A, t, R^and n are as described above. R^ is an alkyi having 1 
to 7 carbon atoms. 



The compound of formula LXXXV is prepared in the same manner as described in the 
reaction scheme of Scheme 1 1 . 



20 



The compound of fonnula LXXXV can be converted to the compound of formula 
XCVm via reaction step (y'*) in the same manner as described in reaction step (s") of 
Scheme 21. 
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The compound of foimula V where X is -CH2-CH2-, R is hydrogen, halo, or aUcoxy 
having 1 to 3 carbon atoms, m is 1, q is 0, t is 0 or 1 and n is 1 or 2, ie. compounds of 
the formula: 



r9 




5 CHCHaW-A XCK 

wherein t, n. A, and are described as above. Q is NR'°rV* where R^® and R" are 
hydrogen. 

can be prepared fipom Ihe compound of the formula 

10 

»9 



CHrCO-CHrCHz^^OzR^ 




0<Cfi2)^-A LXXXV 



via the reaction scheme in Scheme 23. 



15 In the reaction scheme of Scheme 23, A, t, R^, R^and n are as above. R' is H. R^ is an 
alkyl having 1 to 7 carbon atoms. 

The compound of formula LXXXV is prepared in the same maimer as described in the 
reaction scheme of Scheme 1 1 . The compound of formula LXXXV is the compound of 
20 fonnula T where R^ is an alkyl group containing from 1 to 7 carbon atoms. The 

compound of formula LXXXV can be converted to the free acid i.e. the compound of 
formula F where R* is Hby ester hydrolysis. 

The compound of formula LXXXV can be converted to the compoimd of fomiula 
25 XC3X via reaction step (z") in the same manner as described in reaction step (f) of 
reaction scheme 21. 
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■ « 

The compound of fonnula I' where X is -<;H2-CH2-, is hydrogen, halo, or alkoxy 
having 1 to 3 caibon atoms, m is 1 , q is 0, t is 0 or 1 and n is 1 or 2, i.e. conq)ounds of 
the formula: 

CH2-CaCH2<;HrCOQ 



10 




CKCH2)h,-A 



wherein t, n. A, and R' are as described above, Q is NR^^^ ' where R^° and R^ * 
arc independently hydrogen or altyl having 1 to 3 carbon atoms, 
can be prepared £bom the compound of flie fomiula 



-CH2-CCKJH2-CH2<:02R^ 




0-{CH2)h,-A LXXXV 



via the reaction scheme in Scheme 23. 



15 Inthereactionscheme23,A,t,RVdnareasabove.R^isaR^isanalkylhavinglto 
7 carbon atoms. 

The compound of formula LXXXV is prepared in the same manner as described in the ' 
reaction scheme of Scheme 1 1 . The compound of formula LXXXV is the compound of 
formula V where R^ is an alkyl group containing from 1 to 7 carbon atoms. The 
20 compound of formula LXXXV can be converted to the free acid i.e. the conqwund of 
formula V where R' is H by ester hydrolysis. 

■ 

The compound of fonnula LXXXV can be converted to the compound of fomiuk C via 
reaction step (a'") in the same manner as described in step (u") of reaction scheme 21. 

25 
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CH2CO-CHrCH2<:ONR^°R^^ 



.111 




CH2COCHrCH2-Cp2R^ 



(LXXXV) 




CH2CX)-CH2-CtVCONHOH 



(xcvni) 



.11 




CHzCO^Hz-CHrCONHa 



84 



wo 02/100341 



PCT/US02/18388 



The compound of fonnula F where X is -CH2-CH2-, is hydiogen, halo, or aDcoxy 
having 1 to 3 caifoon atoms, q is 1, is an alkyl group having 1 to 3 caifoon atoms, m 
is 1, t is 0 or 1, and n is 1 or 2, i. e. compounds of formula: 




CH2-COCHrCH2-COQ 



0-<CH2)n-N-(CH2)rA 



cn 



10 



wherein Q is MR* V * wh^ R'** is hydrogen and R^^ is hydroxyl group, t, n. A, R^ and 

R^ are as described above, 

can be prepared from the compound of the fonnula 




CH2-CO-CHrCHrC02R* 



CKCH2)b-»HCH2)rA 



XC 



IS via die reaction scheme in Scheme 24. 



la die reaction scheme 24, q. A, t, n, R^ R^ and R^ are described as above. 



The compound of formula XC is prepared in the same manner as described in the 
20 reaction scheme of Scheme 13. 

The compound of formula XC can be converted to the compound of formula Cn via 
reaction step (b'") in the same manner as described in reaction step (s") of Scheme 21. 
The conqjound of fonnula I' where X is -CH2-CH2-, R^ is hydrogen, halo, or alkoxy 
25 having 1 to 3 carbon atoms, q is 1, R^ is an alkyl group having 1 to 3 carbon atoms, m 
is 1, t is 0 or 1, and n is 1 or 2, i. e. compounds of formula: 
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>9 



CH2-CCM:H2-CHyCOQ 




CKCH2)„-NKCH2)rA CIH 



wherein q, t, n, A, and are described as above. Q is NR'°R" where R**' and R\^ 
5 are hydrogen. 

can be prepared fiom the compound of the formula 




<MCH2)h-N-{CH2)rA xC 



10 via the reaction scheme in Scheme 24. 



In the reaction scheme of Scheme 24, q. A, t, R^, R^and n are. as above. R^ is H. R^ is an 
alkyl having 1 to 7 caifoon atoms. 



15 The compound of formula XC is prepared in ib& same manner as described in the 
reaction scheme of Scheme 13. The compound of formula XC is the compound of 
formula V where R^ is an alkyl group containing from 1 to 7 carbon atoms. The 
compound of formula XC can be converted to the free acid i.e. the compound of 
formula I* where R* is H by ester hydrolysis. 

20 

The compound of formula XC can be converted to the compound of formula Cm via 
reaction step (c*") in the same manner as described in step (f) of reaction scheme 21 . 

The compound of formula V where X is -CH2-CH2-, R^ is hydrogen, halo, or alkojqr 
25 having 1 to 3 carbon atoms, q is 1, R^ is an alkyl group having 1 to 3 carbon atoms, m 
is 1, t is 0 or 1, and n is 1 or 2, i. e. compounds of formula: 
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CH^CO-CHzOiz^^OQ 



CHCH2)h-N^CH2)rA 



CIV 



10 



15 



wherein q,t,n,A,R^andR'aieas described above, Q is NR^^" where R' 
and R" are independently hydrogen or alkyl having 1 to 3 carbon atoms, 
can be prepared from the compound of the formula 



via the reaction scheme in Scheme 24. 

In the reaction scheme 24, q. A, t, R^, R'and n are as above. R^ is H. R^ is an alkyl 
having 1 to 7 caxbon atoms. 

The compound of formula XC is prepared in the same manner as described in the 
reaction scheme of Scheme 13. The compound of formula XC is the compound of 
formula I' where R is an alkyl group containing from 1 to 7 carbon atoms. The 
compound of formula XC can be converted to flie ftee acid i,e. the compound of 
formula V where R* is H by ester hydrolysis. 

The compound of formula XC can be converted to the compound of formula CIV via 
reaction step (d'") in the same manner as described in step (u**) of reaction scheme 21, 




CKCH2)„-N^CH2)rA 



XC 
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Sdieme 24 




CHrCO-CHrCHrCONR^^'R" 

R5 



0-(CH2)„-N-(CH2)rA 
(CIV) 



im 




CH2-CO-CH2-CHz^2'^' 



a 



0-(CH2)h-N-(CH2)rA 
(XQ 



.lit 




CHrCO-CH2-CH2-CONHOH 

r5 



O^CH2)n'N^CH2)rA 
(OD 




CH2-COCH2-CHz-CONH2 



0-{CH2)n-N-(CH2)rA 

ft • * 

(cm) 

The compound of fonnula V where n is 1 or 2, t is 0, R', R' and R"* are H, L e. 
compounds of formula: 



5 . 
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— pC0CH=6C0j 



0-(CH2)tHi.A 



CVI 



wherein t, n. A, R^, R*"^ and R^ are as described above, 
can be prepared from the compound of the fiatmula 



5 




CO-CHa^HyCOzR^ 



0-(CH2)tii|-A 



XI 



.10 via the reaction scheme in Scheme 25. 

In tiie reaction scheme of Scheme 25, A, t, and n are as above. R*^ is an alkyl group 
contahsing from 1 to 7 carbon atoms. 

1 5 The confound of formula XI is prepared in the same maimer as described m Ihe 
reaction scheme of Scheme 1 . 

The compound of formula XI can be converted to compound of formula CV via 
reaction step (e' ' by treating the compound of formula XI with bromine or the like in 
20 an organic solvent, for example ether, carbon tetrachloride with the preferred organic 
solvent being ether. 

As the reaction temperature, ice cooling to room temperature can be used with the 
preferred being ice cooling. 
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The compound of formula CV can be converted to the compound of formula CVI via 
reaction step (f ' by dehydrobromination. The reaction is carried out using 
conventional base preferred base being triethylamine or the like in an organic solvent 
for example carbon tetrachloride or the like. Any of the conditions conventional in 
dehydrobromination can be utilized to carry out the reaction of step (f 



10 



The compound of formula CVI is the compound of formula V where is an aDcyl 
group containing from 1 to 7 caibon atoms. The compound of formula CVI can be 
converted to the free acid i.e. the compound of formula V where is H by ester 
hydrolysis. Any conventional method of est^ hydrolysis will produce the compound of 
formula V where is H. 



Scheme 25 




CO-CH2-CH2-CO2R' 



6 



e 




CO-CHBr-CH2-C02R^ 



0-(CH2)t4t»-A 
(CV) 



15 




COCI+sCH^OzR 



6 



(CVI) 
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ITie compound of formula CXVI where X is -CH2-CH2-, t is 0 or 1 , and n is 1 or 2, 
andR are H, i. e. compounds of formula: 



15 



CH2-CH2-CH2-C02*^ 




wherein t, n» A, and are as descnbed above, R^isH. 
can be prepared fiom the compound of the formula 



•CO-CH2-CH2<X>2R^ 



0-(CH2>tH,-A XI 



via the reaction scheme in Scheme 26. 

In the reaction scheme of 26, A, t, n and R^ are as above. is H. R^ is an alkyl group 
having Ito 7 carbon atoms. 



The compound of formula XI is prepared in tiie same manner as described in the 

m 

20 reaction scheme of Scheme 1 . The compound of formula XI is ttie compound of 
formula V where R^ is an alkyl group containing from 1 to 7 carbon atoms. The 

* 

compound of formula XI can be converted to the free acid i.e. the compound of formula 
r where R^ is H by ester hydrolysis. Any conventional method of ester hydrolysis will 
produce the compound of formula V where R^ is H. 

25 
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The compound of fonnula XI is converted to compound of foimula CVH via reaction 
step (g' ") via Wolff-Kishner reduction by treating the compound of formula XI wi& 
hydrazine hydrate and potassium hydroxide in an organic solvent for example, ethylme 
glycol or the like. Any of the conditions conventional in Wolff-Kishner reductions can 
be utilized to carry out the reaction of step (g'"). 

Scheme 26 




CO-CH2-CH2^02R^ 



g" 



0-(CH2^-A 




CHrCHrCHrCQ2R^ 



O-CCHjU-A 

(cvh) 



10 The compound of formula XCI where n is 1 or 2» is H and is hydrogen or alkyl 
having 1 to 3 carbon atoms, i.e. compounds of formula: 



15 




CH=CH-CH2^^^ 



CHCH2)h^ 



wherein n. A, R^ and R* are as described above, 
can be prepared from die compound of the formula 



CX 
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r-C0-CH2^2^2H' 



6 



0-(CH2)tH,-A 



XI 



15 



20 



25 



via the leaction schme in Scbone 27. 

■ 

In the reaction scheme of Scheme 27, is ahydrogen atom, t is 0, is an alkyl 
having 1 to 7 caibon atoms, A and n aie as described above. 

The compotmd of formula XI is prepared in the same manner as described in the 
reaction scheme of Scheme 1 . / 

The compound of formula XI can be converted to the compound of formula CVni via 
reaction step (h'") by selectively reducing ketone groiq) to an alcohol This reaction is 
earned out utilizing conventional reducing agents for example, sodium borohydride in 
efhanol, Bis-3-methyl-2-butyl-borane in tetahydrofuran or the like. Any of the 
conditions conventional in such selective reduction reactions can be utilized to carry 
out die reaction of step (h"*). 

The compound of formula CVm can be converted to compound of formula CDC via 
reaction step (i"') by bromination of compound of formula CVIU with brominating 
reagents for example, phosphorous tribromide m tetrahydrofiiran or dioxane, hydrogen 
bromide in acetic acid or dioxane, carbon tetrabromide and bis-(l,2- 
diphenylphosphino)ethane or the like. Any of die conditions conventional in such 
bromination reactions can be utilized to cany out the reaction of stqp (i'"). 

The compound of fomiula CDC can be converted to flie compound of formula CX via 
reaction step by dehydrobromination. The reaction is carried out using 
conventional base preferred base being triethylamirie or the like in an organic solvent 
for example carbon tetrachloride or flie like. Any of the conditions conventional in 
such dehydrobromination reactions can be utilized to cany out the reaction of step (j'"). 
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The compound of fonnula CX is the compoimd of fonnula XCI where is an alkyl 
group containing from 1 to 3 carbon atoms. The compound of fonnula CX can be 
converted to the free acid i.e. the compound of fonnula XCI where is H by ester 
hydrolysis. Any conventional method of ester hydrolysis will produce the compound of 
formula XCI where is H. 



Scheme 27 




CO-CH2-CH2-CP2R 



6 



0-(CM2)„nA. 



>9 



. CKCH2)n-A 

(cvm) 



:h(oh)-ch2^H2-C02R 



,6 




CH=CH-CH2^02R' 



6 



0"") 




CH(Br)-CH2<:H7C02F^ 



(OX) 



10 



The compound of fonnula CXVE where X is -CH2-CH2-, and n is 0 or 2, R'* is a 
hydrogen ot lower attyl group having 1 to 3 carbon atoms, R' is hydroxy, hydrogen, 
alkoxy group having 1 to 3 carbon atoms, halogen atom, R' is hydrogen or alkyl having 
1 to 3 carbon atoms, i. e. compounds of formula: 



94 



wo 02/100341 



PCTAJS02/18388 




COCH2CH?C02R^ 



CXN 



wherein n, A, and R*^ are as described above, 
can be prepared by reacting the compound of the formula 




COCH3 



CO2H 



CXI 



10 



wiQi conmound of formula 



»15 



cxn 



via the reaction scheme in Schme 28. 

15 In the reaction scheme of Scheme 28, A, n, R', R^^ axe described as above, R^ is an 
alkyi having 1 to 3 carbon atoms. 

The compound of formula CXI can be converted to compound of formula CXni via 
reaction step (k"*) by treating compound of formula CXI with condensing agent, for 
example diethyl cyauophosphate, l-ethyM-(3'-KiimettiylanMnopropyl)carbodiimide or 
20 the like in an organic solvent, for example, methylene chloride, NJ^- 
dimethylfonnamide followed by addition of compound of formula CXIL 



The reaction temperature can be fix)m 0**C to room temperature. 
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The compound of fonnula CXHI can be converted to the compound of foimula CXIV 
via reaction of step (1"') by alkylating the compound of fonnula CXm with the 
compomid of fonnula X This reaction is canied out in the same manner as described in 
the reaction step (c) of reaction scheme 1 . 

5 

The compound' of fonnula CXIV is the compound of formula CXVII where is an 
alkoxy group having 1 to 3 carbon atoms, halogen atom. The can be converted to 
hydroxy via demethylation by using for example, boron tribromide in methylene 
chloride or tiie like. Any of the conditions conventional in such demethylation reactions 
10 can be utilized to cany out the reaction. 



Ihe compound of formula CXIV is the compound of ibmiula CXVU where R* is an 
alkyl group having 1 to 3 carbon atoms. The compound of formula CXIV can be 
converted to the free add ie. the compound of formula CXVU where R' is H by ester 
1 5 hydrolysis. Any conventional method of ester hydrolysis will produce the compound of 
fonnula CXVII where R' is H. 



20 



25 



Cornpounds of general formula CXI can be prepared by e&erification of coaq)ound of 
formula CI by using alkyl haHde followed by an ester hydrolysis. 




wherein R*^ is a lower alkyl group having 1 to 3 carbon at«>ms. R^ is a hydroxyl group, v 

The reaction between compound of fonnula CI and alkyl halide can be carried like in 
an organic solvent, for example N, N-dimethylfonnamide or the like, using base, for 
example potassium carbonate, cesium carbonate or the tike. Any of the conditions 
conventional in such aDcyladon reactions can be utilized to carry out this reaction. Ester 
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hydrolysis can be conducted under acidic conditions for example, hydrochloric add or 
hydrochloric acid mixed with organic solvent for example, ethanol or using acetic acid 
or the like. The reaction can be carried out at room temperature to solvent refluxing 
temperature. Any conventional conditions for acidic ester hydrolysis can be utilized to 
5 cany out this reaction. Further, if needed, ester hydrolysis can be earned out using 
basic conditions, for example, in an aqueous solution of sodium hydroxide or a mixed 
solution of sodium hydroxide in an organic solvent for example, edianol or the like. 
Any conditions conventional, for basic hydrolysis can be utilized to cany out this 
reaction 

10 

Compounds of general formula CXn can be prq)ared by reacting compound of formula 
Vn with chlorinating agent for example, trimethylsilyl chloride, thionyl chloride or the 
like in an organic solvent for example, dimethyl sulfoxide, N, N-dimethylfonnamide or 
the like. Hie reaction temperature can be room temperature to organic refluxing 
1 5 tenq>erature. Any conditions conventional for chlorination reactions can be utilized to 
carry out the reaction. 

The chloromethyl intermediate was converted to compound of formula CXn via 
Gabriel synthesis by treating chloromethyl intermediate with potassium phthalimide in 
20 an organic solvent for example, N, N-dimethylformamide, dioxane or the like. TTie 
phthalimide is then reacted with hydrazine by an exchange reaction in an organic 
solvent for example, ethanol, dioxane or the like to produce the compound of formula 
CXn. Any of the conditions conventionally used in the Gabriel synthesis can be 
utilized to carry out the reaction. 

25 
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Scheme 28 




COCH3 



Aias.2)Jm. 
(cxn) 

k" 




C0CH3 



R 

C0N-<CH2)„.A 

(cxno 



1 



m 



Br-CHa-COzR* 
(X) 




COCH2CHrC02R 



6 



CON-(CH2)b-A 
(CXIV) 

The invention will be better understood by reference to flie following examples which 
illustrate but do not limit the invention described herein. 

CHEMICAL SYNTHESIS EXAMPLES 

EXAMPLE 1: Synthesis of 4-(4-(2-Fluorobenzyloxy)phenyl)-4-oxobutyric acid 



10 




Step A: Preparation of 4-(2-Fluoroben2yloxy)acetophenone: 
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A solution of 4-Hydroxyacetophenone (2.80 g, 20.6 mmol) in dry DMF (15 ml) was 
added at room temperature to a suspension of NaH (60% in oil, .794 g) in dry DMF (20 
ml). When evolution of hydrogen ceased, 2-Fluorobenzyl bromide (3 g, 15.8 namol) 
5 was added drop wise. The reaction mixture was stirred at room temperature for 6 hours, 
quenched with sat aq. NH4CI and concentrated in vacuo. The crude residue was taken 
in EtOAc and washed with water and brine. The organic layer was dried over Na2S04. 
filtered and concentrated. The residue was purified by flash chromatogrq)hy on silica 
gel column (hex: ethyl acetate, 2:1) to provide the title compound as an off white sohd. 

10 

'H NMR (270 MHz, CDQa): 2.5 (s, 3H); 52 (s, 2H); 6,9-7.1 (m, 4H); 12-13 (m, IH); 
7.4 (t, IH); 7.9 (d, 2H). 

Step B: Preparation of tert-Bufyl 4-(4-(2-fluorobenzyloxy)phenyl)-4-oxobutyrate: 

■ 

15 

To a stirred solution of 4-(2-fluoroben2yloxy)acetophenone (Step A, 1 .5 g, 6.1 mmol) 
m dry TEIF (20 ml) and DMPU (5 ml) was added a solution of lithium 
bis(triDiethylsilyl)amide (1 .CM, 7 ml) at -60°C under argon. After 10 minutes of 
stirring at -60^C, tert-Butyl bromoacetate (4.75 g, 24.4 mmol) was added rapidly. The 

20 reaction mixture was stirred for an additional 10 minutes and then warmed to room 

tenq>eiature for 4 hours. The cmde mixture was taken in EtO Ac and washed with water 
and brine. The aqueous layer was extracted one more time with EtO Ac. The combined 
organic layers were dried over Na2S04, filtered, concentrated and purified by flash 
chromatography on a silica gel column (hex: ethyl acetate, 2: 1) to provide the title 

25 compound. 

'H NMR (270 MHz, CDQs): 1.4 (s, 9H); 2.7 (t, 2H); 3 J- (t, 2H); 5.1 (s, 2H); 6.9-7.1 
(m, 4H); 7.2-7.3 (m, IB); 7.4 (t, IH); 7.9 (d, 2H0. 

« 

30 Step C: Preparation of 4-(4-(2-Fluorobenzyloxy)phenyl)-4-oxobutyric acid: 

A solution of tert-Butyl 4-(4-(2-fluon>benzyloxy)phenyl)-4-oxobutyrate (Stq> B, 1.27 
g, 4.2 nunol) in dichloromethane (25 ml) was treated with trifluoroacetic acid (5 ml). 
The reaction mixture was stirred at ambient temperature for 3 hours and concentrated in 
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vacuo. The purificatioii was done by flash chromatography on silica gel colunm 
(chloroform: methanol, 95:5 spiked with acetic acid) to afford the title compomid as a 
white powder. 



5 NMR (270 MHz, CDCl3:CD30D): 2.6 (t, 2H); 3.2 (t, 2H); 5.1 (s, 2H); 6.9-7.1 (m, 
4H); 7.2-7.3 (m, IH); 7.4 (t. 2H); 7.9 (d, 2H). 

EXAMPLE 2: Synthesis of 4-(4-(2-Methoxybenzyloxy)phenyi)-4-oxobu^c acid 



Step A: Preparation of 4-(2-Methoxybenzyloxy)acetophenone: 

15 A solution of 2-Metfaoxybenzyl alcohol (2.99 g, 21 .7 mmol) in dry THF (5 ml) and dry 
DMF (5 ml) was added to a stirred solution of 4-Hydroxyacetophenone (3.25 g, 23.8 . 
mmol), triphenylphosphine (7.36 & 28.0 mmol), and diethyl azodicarboxylate (4.51 g, 
25.9 mmol) in dry THF (20 ml) at 5-10°C. The reaction mixture was stirred at O^'C for . 
2 hours, warmed to room tempemture and concentrated in vacuo. The residue was 

20 taken in EtOAc and washed twice with saturated NaHCOa.The organic layer was dried 
over Na2S04, filtered, concentrated and purified by flash chromatography on a silica 
gel column (choloroform: methanol, 99:1) to provide the title compound as a white 
solid. 

■ • 

25 'H NMR (270 MHz, CDQa): 2.5 (s, 3H); 3.9 (s, 3H); 52 (s, 2H); 6.9-7.1 (m, 4H); 7.3 
(m, 1 H); 7.4 (d, IH); 7.9 (d, 2H). 

Step B: Pi^aiation of Ethyl 4-(4-(2-me0ioxybeiizyloxy)phenyI)-4-oxobutyratB: 

30 To a stirred solution of 4-(2-Metfaoxybcnzyloxy)acetophenone (Step A, 1 .22 g, 4.7 
nunol) in dry THF (20 ml) and DMPU (5 ml) was added a solution of lithium 
bis(trimethylsilyl)aniide (l.OM, 5 ml) under argon at-60^C. After 10 minutes of 



10 




OCH, 



O 
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Stirring at -^*^C, ethyl bromoacetate (2.59 g, 1 5.6 mmol) was added rapidly. The 
reaction mixture was stined for an additional 10 minutes and then warmed to room 
temperature for 2 hours. Hie cmde mixture was taken in EtOAc and washed with 
water. The aqueous layer was extracted one more time with EtOAc and combined 
5 organic layers were dried over Na2S04, filtered and concentrated. The purification was 
done by flash chromatography on silica gel column (hex: ethyl acetate, 4:1) to provide 
the title compound as a white solid. 

*HNMR(270 MHz, CDQa): 1.2 (t, 3H); 2.6 (t, 2H); 3.2 (t, 2H); 3.8 (s, 3H); 4.1(q, 
10 2H); 5.1(3, 2H); 6.9-7,0 (m, 4H); 7.1-7.3 (m, 2H); 7.9 (d, 2H). 

Step C: Preparation of 4-{4-(2-Methoxybenzyloxy)phenyl>4-oxobutyric acid: 

A solution of Ethyl 4-(4-(2-methoxybenzyloxy)phenyl)-4-oxobutyrate (Step B, 1.49 g, 
1 5 4,3 mmol) in abs ethanol (20 ml) was treated with IN NaOH (6 ml). The reaction 
mixture was stirred at room temperature for 2 hours and then acidified with 1 M HCl . 
The resulting white soHd was filtered, washed with cold water and dried under vacuum 
, to provide the title compound. 

20 'H NMR (270 MHz, COay. CD3OD): 2.6 (t, 2H); 3.2 (t, 2H); 3.8 (s, 3H); 5.1(s, 2H); 
6.9-7.0 (m, 4H); 7.2-7.3 (m, 2H); 7.8 (d, 2H). 

EXAMPLE 3: Synthesis of 3-[(4-(2-Fluorobenzylo3qr)phenyl)-me1hylthio]piDpionic 
acid. 

25 




Step A: Preparation of 4-Hydroxybenzyl bromide: 

30 

To a stirred solution of PBra (1.38 g, 5.0mmol) in dry THF (2 ml) at-5**C was added a 
solution of dry pyridine (.201 ml) in dry THF (.4 ml). A solution of 4-Hydroxybenzyl 
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alcohol (1 .89 g, 15.2 mmol) in dry THF (23 ml) was added drop wise to the reaction 
mixture. The reaction niixture was allowed to stand at room temperature for 1 8 hours, 
then diluted with THF and filtered through celite pad. The filtrate was evaporated, the 
resultmg semisolid was redissolved in dry toluene (16ml): The solution was maintained 
5 at -20**C for 2 hours, and then filtered through celite pad to provide the title compound 
as a light yellow solution which was used without further purification. 

Step B: Preparation of Ethyl 3-((4-hydroxyphenyl)-methylthio)propionate: 

10 To a solution of NaH (60% dispersed in oil, .73 1 g, 2 1 .7 mmol) in dry DMP (1 5 ml) 
was added Ethyl 3-mercaptopropionate (2.66 g, 19.8 mmol). When the evolution of 
hydrogen ceased, 4-Hydroxybenzyl hromide from Step A was added The reaction 
mixture was stirred for 16 hours at room temperature, quenched with sat NH4CI and 
concentrated in vacuo. The crude residue was taken in EtOAc and washed with water 

1 5 and brine. The aqueous layer was washed one more time with EtO Ac. The combined 
organic layers were dried over Na2S04, filtered and concentrated. The purification was 
done by flash chromatography on silica gel column (dichloromelhane: ethyl acetate, 
95:5) to provide &e title compound. 

20 'H NMR (270 MHz, CDCI3): 12 (t, 3H); 2.4-2.6 (m, 4H); 3.6 (s, 2H); 4.1 (q, 2H); 
6.7 (d, 2H); 7.2 (d, 2H). 

Step C: Preparation of Ethyl 3-((4-(2-fluorDbenzyloxy)phenyl)-metfiylthio)propionate: 

25 To a solution of NaH (60% dispersed in oil, .054 g, 1 .3 mmol) in dry DMF (10 ml) was 
added Ethyl 3-((4-hydroxyphenyl).methylthio)propionate (Step B, 2.5 g, 1.0 mmol). 
When the evolution of hydrogen ceased, 2-Fluorobenzyl bromide (.263 g, 13 mmol) 
was added. The reaction mixture was stirred for 4 hours at room temperature, quenched 
with saL NH4CI, and concentrated in vacuo. The crude residue was taken in EtOAc and 

30 washed twice with water and brine. The aqueous layer was washed one more time with 
EtOAc. The combined organic layers were dried over Na2S04, filtered and 
concentrated. The purification was done by flash chromatography on silica gel column 
(hex: ethyl acetate, 4: 1) to provide the title compound. 
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•hNMR (270 MHz, CDCI3): 12 (t, 3H); 2.4-2.6 (m, 4H); 3.6 (s, 2H); 4.2 (q, 2H); 
5.15 (5, 2H); 6.9 (d, 2H); 7.2-7.4 (m, 5H); 7.5 (t, IH). 

Step D: Pi:q>aiation of 3-((4-(2-fliiorobenzyloxy)phenyl)-methylthio)propionic acid: 
5 . 

To a solution of Efhyl 3-((4-(2-fluoroben2yloxy)phenyl)-me11iylthio)propioiiate (Step 

■ 

C, . 122 & .35 nimol) in ethanol (5 ml) was added IN NaOH (.5 ml) at room 
temperature. The reaction mixture was stirred for 3 hours, acidiJBed with IM HCl and 
concentrated in vacuo to give white solid which was purified by flash chromatography 
10 on silica gel column (chloroform: methanol, 92.5:7,5 spiked with acetic acid ) to 
provide the ti^ compound as a white solid. 

'H NMR (270 MHz, CDCI3): 2.4-2.6 (m, 4H); 3.7 (s, 2H); 5.1 (s, 2H); 6.9 (d, 2H); 7.2- 
7.4 (m, 5H); 7J (t, IH). 

15 

EXAMPLE 4: SynlliBsis of 4-(4-(3-Fluorobei]zyloxy)pheayl)-4-<>xobiityric acid 



o 




20 

Step A: Preparation of 4-(3-Fluorobei]2yIoxy)acetophen.oiie: 

Using the method of Example 1, Step A, using 3-Fluoroben2yl bromide as ttie starting 
25 material. Hie tide compound was obtained. 

'HNMR (270 MHz. CDCI3): 2.5 (s, 3H); 5.1 (s, 2H); 7.0 (m, 3H); 72-7.3 (t, 2H); 7.4 
(m, IH); 73 (d, 2H). 

30 Step B: Preparation of tert-Butyl 4-(4-(3-fluorobenzyloxy)phenyl)-4-oxobutyrate: 
Using the method of Example 1, Stesp B, the title compound was obtained. 
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'H NMR (270 MHz, CDQj): 1.4 (s, 9H); 2.7 (t, 2H); 3.2 (t, 2H); 5.1 (s, 2H); 7.0 (m, 
3H); 7.2 (t, 2H); 7.4 (m, IH); 8.0 (d, 2H). 

Step C: Frq>aiation of 4-(4-(3-Fluorobenzylo;^)plienyl)-4-oxobulyric acid: 



Using the method of Exanqile 1, Stq> C, the title compound was obtained. 

'H NMR (270 MHz, CDClj): 2.8 (t, 2H); 3.2 (1, 2H); 5.1 (s, 2H); 6.9-7.1 (m, 3H); 72- 
7.3 (m, 2H);7.4 (q, IH); 7.9 (d, 2H). 

10 

EXAMPLE 5: Synthesis of 4-(4-(4-Fluorobenzyloxy)phenyl)-4-oxobu1yric acid 



Step A: Prepaiation of 4-(4-Fluorobenzyloxy)acetophenone: 

Using fhe method of Example 1 , Step A, using 4-Fluorobenzyl bromide as the starting 
20 material, the title co!mpound was obtained. 

'H NMR (270 MHz, CDQa): 2.5 (s, 3H); 5.1 (s, 2H); 7.0 (d, 2H); 7.1 (t, 2H); 7.4 (m, 
2H); 7.9 (d, 2H). 

25 Step B: Preparation of tert-Butyl 4-(4-(4-fluorobenzyldxy)pheuyl)-4-oxobutyrate: 
Using the method of Example 1, Step B, the title compound was obtained 

■ 

'H NMR (270 MHz. CDCI3): 1.4 (s, 9H); 2.8 (t. 2H); 3.2 (t, 2H); 5.1 (s, 2H); 7.0 (m, 
30 2H); 7.2 (t, 2H); 7.4 (m, 2H); 8.0 (d, 2H). 

Step C: Preparation of 4-(4-(4-Fluorobenzyloxy)phenyl)-4-oxobu^c acid; 



5 



o 




15 
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Usmg the metiiod of Example 1, Stqp C, the title compound was obtamed. 

'HNMR (270 MHz, CDQa): 2.8 (t, 23); 3.2 (t, 2H); 5.1 (s, 2H); 6.9-7.1 (m, 2H); 7.2- 
7.3 (d, 2H);7.4 (m, 2H); 7.9 (d, 2H). 

5 

■ 

EXAMPLE 6: Synthesis of 4-<4-((2-P}ddSnyl>methoxy)phenylH-oxobutyiic acid 




10 

Step A: Prfflpajadon of 4-((2*P>Tidinyl)-metuoxy)acetopiienone: 

A solution of 4-Hydroxyacetophenone (1.99 g, 14.6 mmol) in dry DMF (5 ml) was 
15 added at room temperature to a suspension of NaH (60% in oil, .604 g) in dry DMF (20 
ml). When evolution of hydrogen ceased, 2-Picolyl chloride hydrochloride (2 g, 12.1 
mmol) was added. The reaction mixture was stined at room temperature for 16 hours, 
quenched with sat aq. NH4CI and concentrated in vacuo. The cmde residue was taken 
in EtOAc and washed with water and brine. The aqueous layer was washed twice with 
20 EtOAc. The combined organic layers were dried over Na2S04. filtered and 

concentrated. The residue was purified by flash chromatography on silica gel column 
(hex: ethyl acetate, 1 : 1) to provide the title compound 

'H NMR (270 MHz, CDCI3): 2.5 (s, 3H); 52 (s, 2H); 7.0 (d, 2H); 7.2 (m, IH); 7.5 (d, 
25 IH); 7.7 (fy IH); 7.9 (d, 2H); 8.6 (s, IH). 

Step B: Preparation of tert-Butyl 4-(4^(2-pyridinyl)-methoxy)phenyl)-4-oxobutyrate: 

To a stirred solution of 4-((2-Pyridinyl)-methoxy)acetophenone (Step A, .968 g, 3.6 
30 mmol) m dry THF (16 ml) and DMPU (4 ml) was added a solution of lithium 
bis(trimethylsilyl)amide (l.OM, 5 ml) at--60*'C under argon. After stirring for 10 
minutes at -60**C, tert-But/1 bromoacetate (2.64 g, 13.5 mmol) was added i^idly. The 

> 
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reaction mixtuie was stirred for an additional 10 minutes and then wanned to loom 
tenq)erature for 4 hours. The crude mixture was taken in EtOAc and washed with water 
and brine. The aqueous layer was extracted one more time with EtOAc. The combined 
organic layers were dried over Na2S04, filtered, concentrated and purified by flash 
5 chromatography on silica gel column (hex: ethyl acetate, 2:1) to provide the title 
compound. 



NMR (270 MHz, CDCI3): 1.4 (s, 9H); 2J (t, 2H); 3.2 (t, 2H); 5.3 (s, 2H); 
7.0 (d, 2H); 7.2 (m, IH); 7,5 (d, IH); 7.7 (t, IH); 7.9 (d, 2H); 8.6 (s, IH). 

10 

Step C: Preparation of 4-(4-((2'PyridinyI)-methoxy)phenyl>4-oxobutyric acid: 



A solution of teit-Butyl 4-(4-((2-pyridinyl)-methoxy)phenyl>4-oxobutyrate (Step C, 



(chloroform: methanol, 95:5 spiked with acetic acid) to provide the title compound as a 
white solid. 



20 *H NMR (270 MHz. CDClazCDsOD): 2.7 (t, 2H); 3.2 (t, 2H); 5.3 (s, 2H); 7.0 (d, 2H); 
7.3 (m, IH); 7.5 (d, IH); 7.9 (m, 3H); 8.6 (s, IH). 

EXAMPLE 7: Synthesis of 4^4-(Ben2yloxy)phenyl)-4-oxobutyric acid 



Step A: Preparation of 4-(Benzyloxy)acetophenone: 

30 Usiiig the method of Exanq>le 1, Step A, using Benzyl bromide as the starting material, 
the title compound was obtained 




25 



o 
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*H NMR (270 MHz, CDQs): 2.5 (s, 3H); 5.1 (s, 2H); 7.0 (d, 2H); 7.3-7.5 (m, 5H); 7.9 
(d,2H). 

Step B: Fiepaiatioa of tert-Butyl 4-(4-(beiizylo}q')phenyl)-4-oxobtttyrate: 

5 

Using &e method of Example 1, Step B, the title compound was obtained. 

■ 

'H NMR (270 MHz, CDQs): 1.4 (s, 9H); 2.6 (t, 2H); 3.2 (t, 2H); 52 (s, 2H); 7.0 (d, 
2H); 73-7 J (m, 7.9 (d. 2H). 

10 

Step C: Piepaiatioii of 4-(4-(Beiizyloxy)pIienyl)-4-oxobutyric acid: 

Using the method of Exaiiq>le 1, Step C, the ti&e compound was obtained. 
'H NMR (270 MHz, CDCI3): 2.8 (t, 2H); 3.2 (t, 2H); 5.1 (s, 2H); 7.0 (d, 2H); 7 J-7.5 
15 (m. 5H); 7.9 (d, 2H). 

EXAMPLE 8: Synthesis of 4-(4-(2,6-Diflnon)benzjdoxy)phenyl)-4-oxobutyric acid 



20 




Step A: Preparation of 4-(2»6-Dij9uoiobenzyloxy)acetophenone: 

A solution of 4-Hydioxyacetophenone (3,61 g, 26.5 mmol) in dry DMF (5 ml) was 
25 added at room temperatuie to a suspension of NaH (60% in oil, 1 21 g) in dry DMF (40 
ml). When evolution of hydiog^ ceased, 2,6-Difluoiobenzyl bromide (5 g, 24.1 mmol) 
was added drop wise. The leaction mixture was stirred at room tempemture for 6 hours, 
quenched with sat aq. NH4CI and concentrated in vacuo. The crude residue was taken 
in EtOAc and washed with water and brine. The aqueous layer was extracted one more 
30 time with EtOAc. The combined organic layers were dried over Na2S04, filtered and 
concentrated. The residue was purified by flash chromatography on silica g^l column 
(hex: ethyl acetate, 2: 1) to provide the title compound. 



4 
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'HNMR (270 MHz, CDQa): 2.5 (s, 3H); 52 (s, 2H); 6.9-7.0 (m, 4H); 7.3-7.4 (m, IH); 
7.9 (d, 2H). 

* 

Step B: Preparation of tert-Butyl 4-(4-(2,6-difluorobeii2yloxy)phenyl)-4-oxobutyrate: 

5 

To a stirred solution of 4-(2,6-Difluorobenzyloxy)acetophenone (Step A, .6 g, 22.8 
mmol) in dry THF (60 ml) and DMPU (12 ml) was added a solution of lithium 
bis(1rimethylsilyl)amide (l.OM, 30 ml) at -60''C under argon. After stirring for 10 
minutes at-60*C, tert-Butyl bromoacetate (8.97 g, 46 mmol) was added rapidly. The 

1 0 reaction mixture was stined for an additional 1 0 minutes and then warmed to room 

temperature for 4 hours. The crude inixture was taken in EtOAc and washed wifli water 
and brine. The aqueous layer was extracted one more time with EtOAc. The combined 
organic layers were dried over Na2S04, filtered, concentrated and purified by flash 
chromatography on a silica gel column (hex: ethyl acetate, 2:1) to provide the tide 

15 compound as a white solid. 

'H NMR (270 MHz. CDCI3): 1.4 (s, 9H); 2.6 (t, 2H); 3.2 (t, 2H); 5.2 (s, 2H); 6.9-7.0 
(m. 4H); 7.3-7.4 (m, IH); 7.9 (d, 2H). 

20 Stq) C: Preparation of 4-(4-(2,6-Difluorobenzyloxy)pheny])"4-oxobutyric acid: 

A solution of tert-Butyl 4-(4-(2,6-difluorobenzyloxy)phenyl)-4-axobu^e (Step B, 
4.76 g, 12.6 mmol) in dichlorometiiane (40 ml) was treated with trifluoroacetic acid (20 
ml). The mixture was stirred at ambient temperature for 3 hours and concentrated in 
25 vacuo. The purification was done by flash chromatography on silica gel column 

(chloroform: methanol, 95:5 spiked with acetic acid), to provide the tide compound as a 
white powder. 

NMR (270 MHz, CDCI3): 2.8 (t, 2H); 32, (t, 2H); 5.2 (s, 2H); 6.9-7.0 (m, 4H); 7.4 
30 (m, IH); 7.9 (d, 2H), 
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EXAMPLE 9: Synthesis of 4-(4-(2-Chlorobenzyloxy)phenyl)-4-oxobutyric acid 




Step A: Preparation of 4-(2-Chloroben2yloxy)acetophenone: 

Using the method of Example 1, Step A, using 2-ChlorobenzyI bromide as the starting 
materiaiy the title compound was obtained. 

10 

'H NMR (270 MHz, CDQa): 2,5 (s, 3H); 5.2 (s, 2H); 7.0 (d, 2H); 7.2-7.5 (m, 4H); 7.9 

(± 2m. 

m 

Step B: Piquiatioii of tert-Butyl 4-(4-(2-chIorobenzyloxy)phenyl)-4-oxobutyiate: 

15 

■ 

Using the method of ExaiiQ)le 1, Stop B, the title compound was obtained. 

'H NMR (270 MHz. CDQa): 1-4 (s, 9H); 2.6 (t, 2H); 3.2 (t, 2H); 5.2 (s, 2H); 7.0 (d, 
2H); 7i-7.5 (m, 4H); 7.9 (d, 2H). 

20 

Stq> C: PrqMnation of 4-(4-(2-ailorobeiizjdoxy)phenyl)-4-oxobutyric add: 
Using the method of Exan^Ie 1, Step C, die tide compound was obtained. 

25 'H NMR (270 MHz, CDClsiCDjOD): 2.6 (t, 2H); 3.2 (t, 2H); 5.2 (s, 2H); 7.0 (d, 2H); 
72 (m, 2H); 7.3 (m, IH); 7.4 (m, IH); 7,9 (d, 2H). 
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EXAMPLE 10: Synthesis of 4-(4-(2-(2-Huoiophenyl)ethoxy)phenyI)^xobutyi^^ 
acid 




Step A: Preparation of 4-(2-(2-fluorophenyI)ethoxy)acetDphenone: 

Using the method of Example 2, Step A, using 2-Fluoiophenethyl alcohol as the 
starting material, the title compound was obtained. 

10 

'H NMR (270 MHz, CDQa): 23 (s, 3H): 2.9 (t, 2H); 4.2 (t, 2H); 6.9 (d, 2H); 7.1 (m, 
2H); 73 (m. 2H);. 7.9 (d, 2H). 

Step B: Pteparation of tert-Butyl 4-(4-(2-(2-fluoiopheayl)ethoxy)ph6nyI)-4- 
15 oxobutyiate: 

Using the mefliod of Example 2, Step B, using teit-Butyl bromoacetate as the startmg 
material, Qxe title compound was obtained. 

20 'H NMR (270 MHz, CDCI3): 1.4 (s, 9H); 2.6 (t, 2H); 3.2 (m, 4H); 4.2 (t, 2H); 6.9 (d, 
2H); 7.1 (m, 2H); 73 (t, 2H); 7.9 (d, 2H). 

Step C: Preparation of 4-(4-(2-(2-Fluorophenyl)ethoxy)phenyl)-4-oxobutyric acid: 

25 A solution of tert-Butyl 4-(4-(2-(2-Fiuorophenyl)ethoxy)phenyl)-4-oxobutyrate (Step 2, 
1.2 g, 3.2 mmol) in dichloromethane (25 ml) was treated with trifluoroacetic acid (10 
ml). The reaction mixture was stirred at ambient temperature for 4 hours and 
concentrated in vacuo. The purification was done by flash chromatography on silica gel 
colunm (chloroform: methanol, 95:5 spiked with acetic acid) to provide the title 

30 compound as a white solid. 
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'H NMR (270 MHz, CDQa): 2.8 (t, 2H); 3.3 (t, 2H); 42 (t, 2H); 6.9 (d. 2H); 7.1 (m. 
2H);7.3(t,2H);7.9(d,2H). 

« 

EXAMPLE 1 1 : Synthesis of Ethyl 4-(4-(2-Fluorobenzyloxyl)phenyl)-4-oxobutyiate 

5 



F O 




Step A: Preparation of 4-(4-(2-Fluorobenzyloxy)acetophenone: 

Using the method of Example 1, Step A, the title compound was obtained. 

■ 

•h NMR (270 MHz, CDCI3): 2.5 (s, 3H); 52 (s. 2H); 6.9-7.1 (m, 4B); 7.2-7.3 (m, IH); 
7.4(t,lH);7.9(d,2H). 

15 

■ 

Step B: Preparation of Ethyl 4-(4-(2-fluorobenzyloxy)phenyl)-4-oxobutyrate; 

To a stined solution of 4«(2-Fluorobenzyloxy)acetophenone (7.26 g, 29.7 mmol) in dry 
TEIF (80 ml) and DMPU (1 6 ml) was added a solution of lithium 
20 bis(trimethylsilyl)amide (1 .OM, 35 ml) at -60°C under argon. After stiiring for 1 0 
minutes at -dO^'C, Ethyl biomoacetate (10.12 g, 60.5 mmol) was added rapidly. The 
reaction mixture was stirred for an additional 10 minutes and then wamied to room 
temperature for 4 hours. The cmde mixture was tal^ in EtOAc and washed with water 

■ 

and brine. The aqueous layer was extracted one more time with EtOAc. The combined 
25 organic kyers were dried over Na2S04, filtered, concentrated and purified by flash 
chromatogc^lqr on a silica gel column (hex: ethyl acetate, 4: 1) to provide the title 
compound as a white powder. 

'H NMR (270 MHz, CDCh): 12 (t. 3H); 2.7 (t, 2H); 3.2 (t, 2H); 4.2 (q. 2H); 5. 1 (s, 
30 2H); 

6.9 (d, 2H); 72 (m, 2H); 7.4 (m. IH); 7.5 (m, IH); 7.9 (d, 2H). 
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EXAMPLE 12: Synthesis of 4-(4-(2-Methylbenzyloxy)phenyl)-4-oxobutyric acid 




Step A: Preparation of 4-(2-Methylbenzyloxy)acetophenone: 

5 

Dang the meUiod of £xaiiq>le 1, Step A, using 2-MeUiylbeiizyl bromide as starting 
material, tbe title compound lyas obtained. 



NMR (270 MHz, CDCI3): 2.4 (s, 3E0; 2.5 (s, 3H); 52 (s,.2H); 6.9 (d, 2H); 7.2-7.3 
10 (m, 3H); 7.4 (m, IH); 7.9 (d, 2H). 

* ■ 

Step B: Fteparation of tert-Butyl 4-(4-(2-methylbenzyIoxy)phenyl)-4-oxobutyrate: 
Using Hie method of Example 1, Step B, the title compound was obtained. 

15 

•h NMR (270 MHz, CDCI3): 1.5 (s, 9H); 2.4 (s, 3H); 2.6 (t, 2H): 3.2 (t. 2H); 5.2 (s, 
2H); 6.9 (d, 2H); 7.2-7.3 (m, 3H); 7.4 (m, IH); 7.9 (d, 2H). 

Step C: Piepazatioa of 4-(4-(2-MethyIbenzyIoxy)phenyl)-4-oxobutyric acid: 

20 

Using the method of Example 1, Step C, the title compound was obtained. 

*H NMR (270 MHz, CDCI3): 2.4 (s, 3H); 2.8 (t, 2H); 3.2 (t, 2H); 5.1 (s, 2H); 6.9 (d, 
21^; 72-7.3 (m, 3H); 7.4 (m, ITS); 7.9 (d, 2B). 

25 

EXAMPLE 13: Synthesis of 4-[4-(2-(N-(2-fluorobenzyl)-N- 
methylamiQo)ethoxy)phenyl]-4-oxobutyric acid 



o 




30 
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Step A: Preparation of Z-Fluorobenzyl methanesulfonate: 

To a solution of 2-Fluorobenzyl alcohol (10 g, 79.28 mmol) in dry dichloromethane 
(200 ml) was added triethylamine (12.03 g, 1 1 8.9 mmol) under argon at room 
5 temperature. Methanesulfonyl chloride (10.71 g, 93.5 mmol) was added to the above 
reaction mixture at 0 and stirring was continued for another 3 horns. Water (1 00 ml) 
was added to the reaction mixture and the mixture was extracted twice with 
dichloromethane. The combined organic layers were washed with water and brine. The 
reaction mixture was dried over Na2S04, filtered and concentrated to give the title 
10 compound as an yellow oil which was used without further purificatioa 

'H NMR (270 MHz. CDCI3): 13 (t, 3H); 2.4-2.6 (m, 4H); 5.25 (s, 2H); 6.9-7.5 (m, 
4H). 

1 5 Step B: Preparation of 2-(jN'-(2-fluorobenzyl>N-methylainmo)-ethanol: 

* « 

A mix of 2-Fluorobenzyl methanesulfonate (Step A, 5 & 24.5 mmol) and 2- 
(Methylamino)-elhanol (18.4 g, 244.9 mmol) was heated under argon at UO^'C with 
stirring for 7 hours. The mixture was cooled to room temperature and concentrated. The 
20 crude residue was purified by flash chromatography on silica gel column (chloroform: 
methanol, 90: 10 spiked with triethylamine) to provide the tide compound. 

*H NMR (270 MHz, CDCI3): 2.3 (s, 3H); 2,6 (m, 2H); 3.6 (m, 4H); 6.9-7.5 (m, 4H). 

25 Step C: Preparation of 2-(N-(2-fluorobeiizyl)-N-metiiylamino)-ethyI cUoride; 

To a solution of 2-(N-(2-fluorobenzyl)-N-methylamino)-ethanol (Step B. 7.51 g, 41 
mmol) in dry toluene (50 ml) was added thionyl chloride (16 ml). The reaction mixture 
was stirred at room temperahire for 16 hours and concentrated. The crude mixture was 
diluted wifli chloroform and washed with aq NaHCOs, water and brine. The organic 

30 layer was dried over Na2S04, filtered and concentrated to provide the title conxpound 
which was used without fiirther purification. 

NMR (270 MHz, CDCI3): 2.3 (s, 3H); 2.8 (t, 2H); 3.6 (t, 2H); 3.7 (s, 2H); 7.0- 
7.15(m. 2H); 7.25 (m, IH), 7.4 (t, IH). 
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Step D: Prepaiation of 4-(2'<N-(2-fluarobeiizyl)-N-metfaylammo)etfaoxy)aceto^ 
To a solution of 2<N^2-fluoroben2yl)-N-methylammo>^^ chloride (Step C, 7,48 g, 
37 mmol) and 4-Hydn)xyacetophenone (10.07 g, 74 mmol) in dry DMF (10 ml) was 
added KaCOa (7.77 g, 562 mmol). The mixture was heated at 80^*0 for 6 houis, cooled, 
5 quenched with water and extracted twice with EtOAc. The combined organic layers 
were dried over NaiSOA. filtered and concentrated. The crade residue was purified by 
flash chiomatDgr^hy on silica gel column (Josk: ethyl acetate, 2: 1) to provide the title ^ 
compound as a light yellow oil. 

* 

10 *H NMR (270 MHz, CDCI3): 2.35 (s, 3H); 2.4 (s, 3H); 2.8 (t, 2H); 3.7 (s, 2H); 4.2 (t, 
2H); 6.9 (d, 2H); 7.0-7.15(m, 2H); 7.25 (m, IH), 7.4 (t, IH); 7,9 (d, 2H). 

Step E: Prepaiation of tert-Butyl 4-[4-(2-<N-(2-fluorobenzyl>-N- 
meihyiamino)ettioxy)phenyl]-4-oxobutyrate: 

15 

Lithium bis(tiimethylsilyl)amide (l.OM, 20 ml) was added slowly over 10 minutes to a 
stirred solution of 4-(2-(N-^2-fluorobeiizyl)-N-methylamino)etfaoxy)acetophenone 
(Step D, 4.91 & 16.3 mmol) in dry THF (60 ml) andDMPU (15 ml) at--65**C under 
argon. After 15 nunutes of stirring, tert-Butyl bromoacetate (6.35 g, 32.6 imnol) was 
20 added rapidly. The stirring continued for an additional 10 minutes at -65**C and then 
reaction w^ wanned to room temperature for 2 hours, quenched with water and 
extracted twice with EtOAc. The combined organic layers were purified by flash 
chromatography on silica gel column ^ex: ethyl acetate, 1 :1) to provide the title 
compound. 

25 

NMR (270 MHz, CDCI3): 1 .5 (s, 9H); 2.4 (s. 3H); 2.6 (t. 2H); 2.8 (t, 2H); 32 (t, 2H) 
3.7 (br, 2H); 4.2 (br, 2H); 6.9 (d, 2H); 7,0-7.15(m. 2H); 7.25 (m, IH), 7.4 (t, IH); 
7.9 (d, 2H). 

* 

30 Step F: Preparation of 4-[4-(2-(N-(2-fluorobenzyl)-N-methylammo)ethoxy)phenyl]-4- 
oxobutyric acid: 

A solution of teit-Butyl 4-[4-(2-(N-(2-fluoroben25rl)-N-methylamine)ethoxy)phenyl]-4- 
oxobutyrate (Step E, 2.23 g, 5.3 mol) in dichloromethane (20 ml) was treated with 
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trifluoioacetic acid (10 ml). The leaction mixture \vas sdxred at ambient temperature for 
2 hours, and concentrated in vacuo. The purification was done by flash chromatography 
on silica gel column (chloroform: methanol, 92.5:7.5-90:10 spiked witti acetic acid) to 
provide the title compound. 

5 

'HNMR(270 MHz. CDCbiCDjOD): 2.5 (t, 2H); 2.6 (s, 3H); 3.0 (t, 2H); 3.4 (t, 2H); 
42-4.5 (m, 4H); 6.9 (d. 2H); 7.0-7.I5(m, 2H); 73 (m, IH), 7.5 (t, IH); 7.9 (d, 2H). 

EXAMPLE 14: Synthesis of 4-(3-(2-Me1hyIbeii2yloxy)phenyl)-4-oxobutyric acid 

10 




Step A: Preparation of 3-(2-Methylben2yloxy)acetopfaenone: 

15 Using the method of Example 12, Step A, using S-Hydroxyacetophenone as the starting 
material, the title compound was obtained. 

^HNMR (270 MHz. CDCI3): 2.3 (s, 3H); 2.5 (s, 3H); 5.1 (s, 2H); 7.2-7.3 (m, 4H); 7.4 
(m, 2H); 7.6 (m, 2H). 

20 Step B: Preparation of tert-Butyl 4-(3-(2-methylbenzyloxy)phenyl)-4-oxobutyrate: 
Using the method of Example 1, Step B, the title compound was obtained. 

'HNMR(270 MHz, CDClj): 1.5 (s, 9H); 2.4 (s, 3H); 2.6 (t, 2H); 3.2.(t, 2H); 5.2 (s, 
25 2H); 7.2-73 (m. 4H); 7.4 (m, 2H); 7.6 (m, 2H). 

Stqj C: Pcq}aration of 4-(3-(2-MethyIbenzyloxy)phenyl)-4-oxobutyric acid: 
Using die method of Example 1, Step C, the tiUe compound was obtained 

30 
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'H NMR (270 MHz, CDCl,): 2.4 (s, 3H); 2.8 (t, 2H); 3.3 (t, 211); 5.1 (s, 2H); 
7,2-7.3 (m, 4H); 7.4 (m, 2H); 7.6 (m, 2H). 

EXAMPLE 15: Synfliesis of Ethyl 4-(3-(2-fluoiDbeiizyloxyl)phenyI>4-oxobu^te 

5 




OCaHs 



Step A; Preparation of 3-(2-Fluorobenzyloxy)ac6tophenone: 

10 Using the mediod of Example 1, Step A, using S-Hydroxyacetophenone as the starting 
matoial, flie title compound was obtained. 

'H NMR (270 MHz, CDdj): 2.5 (s, 3H); 5.2 (s, 2H); 7.1 (m, 4H); 7.3 (m, 2H); 7.6 (m, 
2H). 

Stq) B: Preparation otBXbyl 4-(3-(2-fluorobenzyIoxy)phenyl)-4-oxobutyralB: 

■ 

t 

Using liie method of Example 1 1 , Step the title compound was obtained. 

20 'H NMR (270 MHz, CDdi): 1.3 (s, 9H); 2.8 (t, 2H); 3.3 (t, 2H); 5.1 (s, 2H); 
7.1 (t. 2H); 72. (d, 2H); 7.4 (m, IH); 7.5 (t, IH); 7.6 (d, 2H). 

EXAMPLE 16: Synthesis of Ethyl 4-(4-(2-methylbenzyloxyl)phenyl)-4-oxobutyiate 



25 




Step A: Preparation of 4-(2-Mefliylbenzyloxy)acetophenone: 
30 Using the mefliod of Example 12, Step A, (he tide compound was obtained. 



116 



wo 02/100341 



PCT/US02/18388 



^HNMR (270 MHz, CDCI3): 2.4 (s, 3H); 2.5 (s, 3H); 5.2 (s, 2H); 6.9 (d, 2H); 7.2-7.3 
(m, 3H); 7.4 (m, IH); 8.0 (d, 2H). 

5 Step B: Preparation of Ethyl 4-(4-{2-methyIbenzyloxy)phenyl)-4-oxobutyrate: 

Using the method of Example 1 1 , Step B, the title compound was obtained. 

NMR (270 MHz, CDCI3): 12 (t, 3H); 2.4 (s, 3H); 2.7 (t, 2H); 3.2 (t, 2H); 42 (q, 
10 2H); 5.1 (s, 2H); 7.0 (d, 2H); 7.2-7.3 (m, 3H); 7.4 (m, IH); 8.0 (d, 2H). 

EXAMPLE 17: Synthesis of Ethyl 4-(4-(2,6-difIuorobenzyloxyl)phenyl)-4-oxobutyrate 



F o 




Step A: Preparation of 4-(2,6-Di£luorobenzyloxy)acetophenone: 

Using the method of Exaiiq)le 8, Step A, the title compound was obtained 

20 'H NMR (270 MHz, CDCI3): 2.5 (s, 3H); 5.2 (s, 2H); 6.9-7.0 (m, 4H); 7.3-7.4 (m, IH); 
7.9 (d, 2H). 

Step B: Preparation of E&yl 4-(4-(2,6-DifIuoTobenzyloxy)phenyl)-4-oxobutyrate: 

25 To a stirred solution of 4-(2,6-Dif[uorobenzyloxy}acetophenone (Step A, ..6 g, 22.8 
mmol) in dry THF (60 ml) and DMPU (12 ml) was added a solution of liftium 
bis(trimethylsilyl)amide (l.OM, 30 ml) at -60**C under argoa After stirring for 10 
minutes at-60^C, Ethyl bromoacetate (7.61 g, 45.6 mmol) was added rapidly. The 
reaction mixture was stirred for an additional 10 minutes and then warmed to room 

3 0 temperature for 4 hours. The crude mixture was taken in EtO Ac and washed with water 
and brine. The aqueous layer was extracted one more time with EtOAc. The combined 
organic layers were dried over Na2S04, filtered, concentrated and purified by flash 
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chromatography on silica gel colmnn (hex: ethyl acetate, 4:1) to provide the title 
compound as a white solid. 



NMR (270 jMHz, CDCI3): 1.3 (t, 3H); 2.8 (t, 3H); 3.2 (t, 2H); 4.1 (q, 2H); 5.2 (s, 
5 2H); 6.9-7.0 (m, 4H); 7.3-7.4 (m, IH); 7.9 (d, 2H). 

EXAMPLE 18: Synthesis of 4-(4-(2-(2-thienyl)ethoxy)phenyl)-4-oxobu^c add 



10 

Step A: Preparation of 4-(2-(2-Thienyl)eflioxy)acetophenone: 

Using the method of Example 2, Step A, using 2-(2-Thienyl)ethanol as the starting 
material and purification by flash chromatography on silica gel column (hex: 
15 ethylacetate, 3: 1), the title compound was obtained. 

'H NMR (270 MHz. CDQa): 2.5 (s, 3H); 3.3 (t, 2H); 4.2 (t. 2H); 6.9-7.1 (m, 4H); 72 
(d, IH); 7.9 (d, 2H). 

20 Step B: Preparation of Ethyl 4-(4-(2-(2-thienyl)ethoxy)phenyl)-4-oxobutyrate: 

« 

Using the metibiod of Example 2, Step B, the title compound was obtained 

• 'H NMR (270 MHz, CDCI3): 1.3 (t, 3H); 2.8 (t, 2H); 3.3 (m, 4H); 4.1 (q, 2H); 4.2 (t, 
25 2H); 6.9-7.1 (m, 4H); 72. (d, IH); 7.9 (d, IS). 

Step C: Preparation of 4-(4-(2-(2-Thienyl)eaioxy)phenyl)-4TOXobutyric acid: 
Usii^ the method of Example 2, Step C, the titie compound was obtained 

30 

'H NMR (270 MHz, CDCI3): 2.8 (t, 2H); 3.3 (m, 4H); 4.2 (t, 2H); 6.9-7.1 (m, 4H); 7.2 
(d, IH); 7.9 (d, 2H). 



o 
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EXAMPLE 19: Synthesis of 4-(2,6-Difluorophenyl)-4-oxobuiyric acid 




5 Step A: PFeparation of teit-Butyl 4<2,6-difluoioplienyl>4-oxobutyTate: 

To a stiired solution of 2,6-Difluoroacetophenone (5 g, 32 nunol) in dry THF (40 ml) 
and DMPU (8 ml) was added a solution of lithium bis(trimeth3dsilyl)amide (l.OM, 45 
ml) at -60**C under argon. After stirring for 10 minutes at-60**C, tert-Bu^ 

10 biomoacetate (6.99 g, 35.8 mmol) was added rapidly. The reaction mixture was stirred 
for an additional 10 minutes and then wanned to room temperature for 4 hours. The 
criiutt mixture was taken in EtO Ac and washed wifli water and brine . The aqueous layer 
was extracted one more time with EtOAc, The combined organic layers were dried over 
Na2S04, filtered, concentrated and purified by flash chromatography on a silica gel 

1 5 column (hex: etixyl acetate, 2: 1) to provide the title compound. 

NMR (270 MHz, CDCI3): 1.4 (s, 9H); 2.8 (t, 2H); 3.2 (t, 2H); 6.9-7.0 (m, 2H); 7.4 
(m, IH). 

20 Step B; Preparation of Compound AS: 

A solution of tert-Butyl 4-(2,6-difluorophenyl)-4-oxobutyrate (Step A, 9.52 g, 35.2 
mmol) m dichloromethane (30 ml) was treated with trifluoroacetic acid (20 ml). The 
mixture was stirred at ambient temperature for 3 hours and concentrated. The 
25 purification was done by flash chromatography on silica gel column (chloroform: 

methanol, 95:5 spiked with acetic acid) to provide the title compound as a white solid. 

'H NMR (270 MHz, CDCI3): 2,8 (t, 2H); 3.2 (t, 2H); 6.9-7,0 (m, 2H); 7.4 (m, IH). 

* 

30 
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EXAMPLE 20: Synthesis of 4-(4-<2,5-DimethyIbeiizyloxy)phenyl)-4^ acid 




5 Step A: Preparation of 4-(2,S-DiinethyIbenzyloxy)acetophenone: 

Using the method of Example 8, Step A, using 2,S-Dimethylbenzyl chloride as the 
starting material, the title compound was obtained. 

* 

10 'H NMR (270 MHz, CDQs): 2.3 (s, 3H); 2.5 (s, 3H); 5.1 (s, 2H); 6.9-7.2 (m, 5H); 7.9 
(d,2H). 

Step B: Preparation of Ethyl 4-(4-(2,5-dimethyIbenzyloxy)plieDyI)-4K>xobu1jT^ 
1 5 Using the method of Example 1 7, Step B, the title compound was obtained. 

* 

'H NMR (270.MHZ, CDCI3): 1.2 (s, 3H); 2.3 (s, 6H); 2.8(t, 2H); 3.2 (t, 2H); 4.4 (q, 
2H); 5.1 (s, 2H); 7.0 (d. 2H); 7.2-7.3 (m, 3H); 7.9 (d, 2H). 

20 Step C: Piepaiation of 4-(4-(2,5-DiineaiyIbenzyloxy)pfaenyl)-4-oxobtttyric acid: . 

To a solution of Ethyl 4-(4-(2,5-dimethylbenzyloxy)phenyl)-4-oxobutyrate (Step B, 
2.62 g, 7.7 mmol) in abs etiiaaol (30 ml) was added IN NaOH (10 ml) at room 
temperature. The reaction mixture was stirred for 3 hours and then acidified with IM 
25 HCI. The occuring white precipitate was filtered, washed with water and dried under 
vacuum to provide the title compound as a white solid. 

•H NMR (270 MHz, CDCI3): 2.3 (s, 6H); 2.8(t, 2H); 3.2 (t, 2H); 5. 1 (s, 2H); 7.0 (d, 
2H); 7.2-7.3 (m, 3H); 8.0 (d, 2H). 

30 
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EXAMPLE 21: Synthesis of 4-(4-(2,5-Difluorobeiizyloxy)phenyl)-4-oxobutyric acid 




F 



5 Stq> A: Preparation of 4-(2y5-DifIuptobenzyIoxy)acetophenone: 

Using the method of Example 8, Step A, using 2,S-DifluoroIbenzyl bromide as the 
starting material^ ^e title compound was obtained. 

10 'H NMR (270 MHz, CDQs): 2.5 (s, 3H); 5.1 (s, 2H); 6.9-7.0 (m, 3H); 7.2 (m, 2H); 8.0 
.(d,2H). 

Step B: Preparation of Ethyl 4-(4-(2,5-di£luon>benzyloxy)phenyl)-4-oxobu^te: 

1 5 Usmg the method of Example 1 7, Step B, the title compound was obtained. 

'H NMR (270 MHz, CDCI3): 1.2 (s, 3H); 2.8 (t, 2H); 32 (t, 2H); 4.4 (q> 2H); 5.1 (s, 
2H); 6.9-7,0 (m, 3H); 7.2 (m, 2H); 8.0 (d, 2H). 

20 Step C: Preparation of 4-(4-(2,5-Difluon>benzyloxy)phenyl)-4-oxobutyric acid; 

To a solution of Ethyl 4-(4-(2,5-Difluorobenzyloxy)phenyl)-4-oxobutyrate (Step B, 
16.51 g, 47.4 mmol) in abs ethanol (100 ml) was added IN NaOH (40 ml) at room 
temperature. The reaction mixture was stirred for 3 hours, acidified with IM HCl and 
25 concentrated in vacuo. The crude mixture was taken in chloroform and washed with 
water. The aqueous layer was washed one more time with chloroform. The combined 
organic layers were dried over Na2S04, filtered and concentrated. The purification was 
done by flash chromatography on silica gel column (chloroform: methanol, 95:5 spiked 
with acetic acid) to provide the title compound as a white solid. 

30 
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'HNMR (270 MHz. CDCls): 2.8 (t, 2H); 3.3 (t, 2H); 5.1 (s, 2H); 6.9-7.0 (m, 3H); 72 
(m, 2H); 8.0 (d, 2H). 

EXAMPLE 22: Synthesis of 4-(4-(2,4-DifIuoiobei]zyloxy)phenyl)-4-oxobutyric acid 

5 




Step A: Fiepaiation of 4-(2,4-DifluorobeiizyIoxy)acetopheiion6: 

10 

Using the method of Example 8, Step A, using 2,4-DifluorolbenzyI bromide as the 
<!+!>rfipg materia!, the title coiupuund was obtained. 



'H NMR (270 MHz, CDCI3): 2.5(s, 3H); 5.1 (s, 2H); 6.9-7.0 (m, 2H); 7.1 (d, 2H); 7.4 
15 (m, IH); 8.0 (d, 2H). 



Step B: Preparation of Ethyl 4-(4-(2,4-difluorobenzyloxy)phenyl)-4-oxobutyrate: 
Using the method of Exaixqple 17, Stq> B, Hao title compound was obtained. 

20 

•h NMR (270 MHz, CDCI3): 1 2 (s, 3H); 2.8 (t, 2H); 3 .2 (t, 2H); 4.4 (q. 2H); 5.1 (s, 
2H); 6.9-7.0 Cm, 2H); 7.1 (d, 2H); 7.4 (m, IH); 8.0 (d, 2H). 

* 

Step C: Preparation of 4-(4-(2,4-DifluoiDbai2yloxy)phenyI)-4-oxobutyric acid: 

25 

Using the method of Example 21 , Step C, the title compound was obtained. 

'H NMR (270 MHz, CDQs): 2.8 (t, 2H); 3.2 (t, 2H); 5.1 (s, 2H); 6.9-7.0 (m, 2H); 7.1 
(d, 2H); 7.4 (m, IH); 8.0 (d, 2H). 

30 
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EXAMPLE 23: Synthesis of 4-(3-<2,6-Difluoioben2yloxy)phenyl)-4-oxobutyric acid 



*H NMR (270 MHz. CDCI3): 2.5 (s, 3H); 5.2 (s, 2H); 6.9-7.0 (m, 2H); 7,2 (m, IH); 7.4 
10 (m, 2H); 7.9 (d, 2H). 

Step B: Prepaiation of Etfayl 4-(3-(2,dHJifluoiobeiizylo;Q^)phenyl)-4-oxobutyrate: 
Using the method of Example 17, Step B, &e tide compound was obtained. 

15 

'H NMR (270 MHz, CDas): 12 (s. 3H); 2.8ft 2H); 3.2 (t, 2H); 4.4(q, 2H); 5.1 (s, 2H); 
6.9-7.0 (m, 2H); 7.2 (m, IH); 7.4 (m. 2H); 7.9 (d, 2H). 

20 Step C: Piepaiation of 4-(3-(2,6-di£tuoioben2sylo;gr)ph^yi)~^xobu^c acid: 

■ 

Using the method of Example 21, Step C, tiie tide compound was obtained. 

'H NMR (270 MHz, CDCI3): 2.8(t, 2H); 3.2 (t, 2H);.5.1 (s, 2H3; 6.9-7.0 (m, 2H); 7.2 
25 (m, IH); 7.4 (m, 2H); 7.9 (d, 2H). 

EXAMPLE 24: Synthesis of 4-(4-((Cyclopropyl) methoxy)phenyl)-4-oxobiilyric acid 



o 




OH 



Step A: Preparation of 3-(2,6-Difluoroben2yloxy)acetophenone: 



5 



Using the mediod of Example 8, Step A, using 3-Hydroxyacetophenone as the starting 
material, the tifle compound was obtained. 



o 




30 
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Step A: Preparation of 4-((Cyclopropyl)-niethoxy)acetophenone: 

Using Ihe method of Bxample 8, Step A, using Cyclopiopylmethyl bromide as the 
starting material, the title compound was obtained. 

5 

'H NMR (270 MHz, CDCI3): A (m, 2H); .6 (m. 2H); 1.2 (m, IH); 2.5 (s, 3H); 3.8 (d, 
2H); 6.9 (d, 2H); 7.9 (d, 2H). 

Step B: Preparation of tert-Butyl 4-(4-((cyclopropyl)-metiioxy)phenyl)-4-oxobutyrate: 

10 

Using the method of Example 8, Step B, the title compound was obtained. 

^HNMR (270 MHz, CDCI3): A (m, 2H); .6 (m, 2H); 1.2 (m, IH); 1.4 (s, 9H); 2.6 (t, 
2H); 3.2 (t. 2H); 3.8 (d, 2H); 6.9 (d, 2H); 7.9 (d, 2H). 

15 

Step C: Preparation of 4-(4-((Cyclopropyl)-methoxy)phenyl)-4-oxobutyric acid: 

Using the melfaod of Example 8, Step C, the title compound was obtained. 

20 'H NMR (270 MHz, CDQa): A (m, 2H); .6 (m, 2H); 1.2 (m, HQ; 2.8 (t, 2H); 3.2 (t, 
2H); 3.8 (d, 2H); 6.9 (d, 2H); 7.9 (d, 2H). 

EXAMPLE 25: Synthesis of 4-(4-(2-Trifluoromethylbenzyloxy)phenyl)-4-oxobutyric 
acid 

25 




Step A: Preparation of 4-(2-Trifluoromethylbeuzyloxy)acetophenone: 

30 Using the method of Example 8, Step A, using 2-(Trifluoromethyl)benzyl bromide as 
the starting material, the title compound was obtained. 
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^HNMR (270 MHz, CDCI3): 2.5 (s, 3H); 5.3 (s, 2H); 6.9 (d, 2H); 7.4 (t, IH); 7.6 (t, 
IH); 7.7 (d, 2H); 7,9 (d, 2H). 

Step B: Preparation of tert-Butyl 4-(4-{2-trifluoromethylbeiizyloxy)pheayl)-4- 
5 oxobutyrate: 

Using the method of Example 8, Step B, the title compound was obtained. 

^HNMR (270 MHz, CDCls): 1.4 (s, 9H); 2.7 (t, 2H); 3.2 (t, 2H); 5.3 (s, 2H); 6.9 (d, 
10 2H); 7.4 (t, IH); 7.6 (t, IH); 7.7 (d, 2H); 7.9 (d, 2H). 

Step C: Preparation of 4-(4-(2-TrifluoromefhyIben2yloxy)phenyl)-4-oxobutyric acid: 
Using Ihe melhod of Example 8, Step Q die title compound was obtained 

15 

^HNMR(270 MHz, CDCI3): 2.8 (t. 2H); 32 (t, 2H); 53 (s, 2H); 6.9 (d, 2H); 7.4 (t, 
IH); 7,6 (t, IH); 7.7 (t, 2H); 7.9 (d, 2H). 

EXAMPLE 26: Syndesis of 3-[(4-(2,6-Difluoroben2yloxy)phenyl). 
20 methylthiojpiopionic acid 



Usmg the me&od of Example 3, Step A, the title compound was obtained which was 
used without further purification. 

Step B: Preparation of Ethyl 3-[(4-hydroxyphenyl)-methyltino]propionate: 

30 

Using the method of Example 3, Stesp B, the title compound was obtained. 




Step A: Preparation of 4-Hydroxybenzyl bromide: 



25 
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'H NMR (270 MHz, CDCU): 1.2 (t, 3H); 2.4-2.6 (m, 4H); 3.6 (s, 2H); 4.1 (q, 2H); 
6.7 (d, 2H); 7 (d, 2H). 

« 

Step C: Piepaiation of Ethyl 3-[(4-(2,6-difluorobenzyloxy)pheiiyl) 
S mefhylthio]piopioBate: 

Using the method of Example 3, Step C» using 2»6-Di£luorobenzyl bromide as the 
starting material, the title compoimd was obtained. 

10 NMR (270 MHz, CDQj): 1.2 (t, 3H); 2.4-2.6 (m, 4H); 3.6 (s, 2H); 4.2 (q, 2H); 
5.15 (s, 2H); 6.9 (d, 4E0; 7.2-7.4 (m, 3H). 

Step D: Preparation of 3-[(4-(2,6-Difluorobenzyloxy)phenyl)-methylthio]prq)ionic 
acid: 

15 

Using the method of Example 3, Step D, the title compound was obtained. 

* 

'H NMR (270 MHz, CDCls): 2.5-2.6 (m, 4H); 3.7 (s, 2H); 5. 1 (s, 2H); .6.9-7.0 (m, 4H); 
7.2-7.4 (m, 3H). 

2a 

EXAMPLE 27: Synthesis of 4-(2-(2,6-Difluoiobetizyloxy)phenyl)-4-oxobutyric acid 




25 Step A: Pieparatioii of 2-(2,6-I>ifluoiobenzylo:^)acetopheaone: 

Using the method of Example 8, Step A, using 2-HydiQ]^acetoplienone as tte starting 
material, the title compound was obtained. 

30 'H NMR (270 MHz, CDCI3): 2.5 (s, 3H); 5.2 (s, 2H); 6.9-7.0 (m, SH); 7. 1 (d, IH); 7.4 
(m, IH); 7.5 (t, IH); 7.8 (d, IE). 
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Step B: Preparation of Ediyl 4-(2-(2,6-<MuoTobenzyloxy)phenyl)-4-oxobutyrate: 
Using the method of Example 17, Step B, the title compound was obtained. 

5 NMR (270 MHz, CDCI3): 12 (s. 3H); 2.6 (t, 2H); 3.2 (t, 2H); 4.1 (q, 2H); 5.2 (s, 
2H); 

6.9-7.0 (m, 3H); 7.1 (d, IH); 7.4 (m, IH); 7.5 (t, IH); 7.8 (d, IH). 

Step C; Preparation of 4-(2-(2,6-Difluorobenzyloxy)phenyl)-4-oxobutyric acid: 

10 

Using the method of Example 21, Step C, the title compound was obtained. 

NMR (270 MHz, CDCI3): 2.6 (t, 2H); 32 (t, 2H); 5.2 (s, 2H); 6.9-7.0 (m, 3H); 7.1 
(d, IH); 7.4 (m, IH); 7.5 (t. IH); 7.8 (d, IH). 

15 

EXAMPLE 28: Synthesis of Ethyl 4-(4-{2,6Hiifluorobenzyloxy)phenyl)methyl-3- 
oxobutyrate 




20 

Step A: Preparation of Ethyl 4-hydroxybenzylate: 

To a stirred solution of 4-Hydroxybeiizyl alcohol (4 g, 26.28 mmol) in dry DMF (15 
ml), pyridine (1 ml) and N,N-DicyclohexyIcarbodiimide (6.50 g, 31.5 mmol) was 
25 added abs EtOH (3.26 g, 78.84 mmol). The reaction mixture was stirred for 1 8 hours at 
room temperature and then filtered. The filtrate was concentrated under reduced 
pressure and purified by flash chromatography on silica gel column (hex: ethyl acetate, 
2:1) to provide the title compound. 

30 'HNMR(270MHz,CDa3):1.2(t,3H);3,5(s,2H);4,l(q,2H);6.7(d,2H);7.1(d, 
2H). 
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Step B: Preparation of Ethyl 4-(2,6-difluoroben2yloxy)beiizylate: 



To a solution of NaH (60% dispersed in oil, .393 g, 9.8 mmol) in dry DMF (20 ml) was 
added Ethyl 4-hydroxyben2ylate (Step A, 1.59 8.8 mmol). When the evolution of 
S hydrogen ceased, 2»6-Difluorobenzyl bromide (1 .64 g, 7.9 mmol) was added. The 
reaction mixture was stirred for 4 hours at room temperature, quenched with sat 
NH4CI, and concentrated in vacuo. The residue was taken in EtOAc and washed twice 
with water and brine. The organic layer was dried over Na2S04, filtered, concentrated 
and purified by flash chromatography on silica gel column (hex: ethyl acetate, 2:1) to 
1 0 provide the title compound. 

NMR (270 MHz, CDCI3): 1:2 (t, 3H); 3.5 (s, 2H); 4.1 (q, 2H); 5.1 (s, 2H); 6.9 (m, 
4H); 7.2-7.4 (m, 3H). 

1 5 Step C: Preparation of 4-(2,6-Difluorobenzyloxy)benzylic acid: 

To a stirred solution of Ethyl 4-<2,6-difluorobenzyloxy)benzylate (Step B, 2.14 g, 6,9 
mmol) in abs EtOH (30 ml) was added IN NaOH (1 0 ml) at room tenq)erature. The 
reaction mixture was stirred for 3 hours, acidified by IM HCl and filtered. The white 
piecq>itate was washed with water and dried under high vacuum to provide the title 

20 compound. 

NMR (270 MHz, CDCI3): 3.6 (s, 2H); 5.1 (s, 2H); 6.9 (m, 4H); 7.2-7.4 (m, 3H). 
Step D: prq>aration of 4-(2,6-Difluorobenzyloxy)benzylcaibonyl chloride: 

25 

Thionyl chloride (10 ml) was added to 4-(2,6 Difluorobenzyloxy)ben2ylic acid {Stsp C, 
1.61 g, 5.79 mmol). The reaction mixture was refluxed for 3 hours and concentrated hi 
vacuo to provide light yellow oil which was used without further purification. 

30 Ethyl 4-(4-(2,6-difluorobenzyloxy)phenyl)methyl-3-oxobutyrate: 

To a solution of Meldrum's acid (.846 g, 5.8 mmol) in dichloromethane (5 ml) was 
added pyridine (2 ml) over a period of 10 minutes at O^^C. To this solution was added 4- 
(2,6-Difluorobenzyloxy)benzylcarbonyl chloride (Step D, 1,71 g, 5.7 mmol) in 
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dichloiomethane (S ml), which resulted in an orange solution. The dark orange solution 
was stirred for 1 hour at 0°C, allowed to warm to room temperature and stirred for an 
additional hour. The reaction mixture was diluted with dichloromethane and poured 
onto 2M HCl and ice. The phases were separated and the aqueous phase was 63ctcacted 
5 twice with dichloromethane. The combined organic layers were washed twice with 2M 
HCl and brine, dried over Na2S04, filtered and concentrated to a solid The solid was 
suspended in abs EtOH (1 5 ml) and refluxed for 2.S hours. The solvent was removed in 
vacuo to give a dark oil. The residue was purified by flash chromatography on silica gel 
column (hex: ethyl Acetate, 2:1) to provide the title compound as a white solid. 

10 

NMR (270 MHz, CDCI3): 1.2 (t, 3H); 3.4 (s, IB); 3.7 (s, 2H); 4.2 (q, 2H); 5.1 (s, 
2H); 6.9 (m, 4H); 7.1 (d, 2H); 7.3 (m, IH). 

EXAMPLE 29: Syn&esis of 3-(2-(4-(2,6-Difluoroben2yloxy)phenyl)-2-K)xoethyl)thio- 
15 (lH-lA4>triazole 

20 Step A: Prq>aration of 4-(2,6-Difluorobenzyloxy)acetophenone: 

Using the method of Example 8, Step A, the tide compoulid was obtained. 

NMR (270 MHz, CDQs): 2.5 (s, 3H); 5.2 (s, 2H); 6.9-7.0 (m, 4H); 7.3-7.4 (m, IH); 
25 7.9 (d, 2H). 

Step B: Preparation of 2-Bromo-l-(4-(2,6-difluorobenzyloxy)phenyl)-l-Ethanone: 

To a stined solution of copper (2) bromide (3.70 g, 16.6 mmol) in ethyl acetate (20 ml) 
30 was added a solution of 4-(2,6-Difluorobenzyloxy)acetophenone ( Step A, 2.74 g, 10.4 
mmol) in chloroform (20 ml) at room tenQ)eFature. The reaction mixture was refluxed 
for 1 6 hours and tiien water was added. Hie cmde mixture was extracted twice with 
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EtOAc. The orgamc layeis were combined and washed with water, brine, dried over 
Na2S04» filtered, concentrated and purified by flash chromatography on silica gel 
column Qxgk: ethyl acetate, 4: 1) to provide the title compound as a white flaky solid. 

5 NMR (270 MHz, CDCI3): 4-4 (s, 2H); 5.2 (s, 2H); 6.9-7.1 (m, 4H), 7.3 (m, IH); 
8.0 (d, 2H). 

Step C: Prqjarafionof 3-(2-(4-(2,6-Difluorobenzyloxy)phenyl)-2K)xoethyl)thio-(lH- 
lA4)-triazole: 

10 

To a solution of lH-1 A4-Tria2ole-3-thiol (.250 g, 2.4 mmol) and triethylamine (2.50 g, 

« 

2.4 mmol) in dry dichloromethane (20 ml) was added 2-Bromo-l-(4-{2,6- 
difluorobenzyloxy)phenyl)-l-Ethanone (Stsp B, .851 g, 2.4 mmol) in dry 
dichloromethane (5 ml) at room temperature. The reaction mixture was stirred for 50 
1 5 minutes and then concentrated in vacuo. The cmde residue was taken in EtOAc and 
washed with .IM HCl, and brine. The organic layer was dried over NaiSOA, filtered, 
concentrated and purified by flash chromatography on silica gel column (chloroform: 
methanol, 9:1) to provide the title compound. 

20 NMR (270 MHz, CDQs): 4.5 (s, 2H); 5.1 (s, 2H); 6.8-7.0 (m, 4H), 7.2 (m, IH); 
7.9 (d, 2H); 8.0 (s, IH). 

EXAMPLE 30: Synfliesis of 5-((4-(2,6-Difluoroben2yloxy)phenyl)-methyl)-lH- 
tetrazole 

25 




Step A: Preparation of (4-<2,6-DifluorobenzyIoxy)pheayI)-acetoiiitrile: 

30 To a solution of 4-Hydroxybenzyl cyanide (5 g, 37.5 mmol) and K2CO3 (6.74 g, 48.8 
mmol) in dry DMF (20 ml) was added 2,6-Difluorobenzyl bromide (7.77 g, 37.5 
mmol). The reaction mixture was stirred for 4 hours at room temperature and 
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concentrated in vacuo.The cmde residue was taken in EtOAc and washed with water 
and brine. The aqueous layer was washed one more time with EtOAc. The combined 
organic layers were dried over Na2S04, filtered, and concentrated to provide the title 
compound as a white solid. 



NMR (270 MHz, CDQs): 3.65 (s, 2H); 5.1 (s, 2H)i 6.9-7.0 (m, 411); 7.2-7.4 (m, 



Step B: Preparation of 5-{(4-(2,6-Difluorobenzyloxy)phenyl)-methyl)-lH-tetrazole: 



A mixture of (4-(2,6-Difluorobenzyloxy)phenyl)-acetDnitrile (Step A, 5 & 19.3 mmol), 
NaNa (1.3 g, 20 mmol), and NH4CI (1.06 g, 20 mmol) in dry DMF (60 ml) was heated 
at 90^C for 16 hours. The solvent was removed in vacuo and the oily residue was 
partitioned between EtOAc and water (acidified to pH 1 wi& cone. HCl). The organic 
1 5 layer was washed with water, dried over Na2S04, filtered and concentrated to a brown 
semisolid. The purification was done by flash chromatography on silica gel column 
(chloroform: methanol, 9: 1) to provide the title compound as a light creamy solid. 



NMR (270 MHz, CDQa): 4.0 (s, 2H); 5.1 (s, 2H); 6,7-6.9 (m, 4H); 7.0 (d, 2H); 
20 7.2 (m, HQ. 

EXAMPLE 31: Synthesis of (2RS) 2-(N-Boc)-3-[2-(4-(2,6-difluorobenzyloxy) 
phenyl)-2-oxoeaiyl] thiopropionic acid 



Step A: Preparation of 4-(2,6-Difluorobenzyloxy)acetophenone: 

30 

To a solution of 4-Hydroxyacetophenone (3.28 g, 24 mmol) and K2C03 (4.33 g, 31 3 
mmol) in dry DMF (15 ml) was added 2,6-Difluorobenzyl bromide (5 g, 24.1 mmol). 



5 



3H); 
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The leaction mixture was stined at loom temperatuie for S hours, quenched with water 
and concentrated in vacuo. The erode residue was taken in EtOAc and washed with 
water and brine. The aqueous layer was extracted twice with EtOAc. The combined 
organic layers were dried over Na2S04, filtered, concentrated and purified by flash 
S chron[iatography on silica gel column (hex: ethyl acetate, 2:1) to provide the title 
compound. 

*HNMR (270 MHz, CDCI3): 2.5 (s, 3H); 5.2 (s, 2H); 6.9-7.0 (m, 4H); 73-7.4 (m, IH); 
7.9 (d, 2H). 

10 

Step B: Preparation of 2-Bromo-l-(4-(2,6-difIuorobenzyloxy) phenyl)-! -Ethanone: 

Using the meftod of Example 29« Step B,. die title coimpomid was obtained. 

15 NMR (270 MHz, CDCI3): 4.4 (s, 2H); 5.2 (s, 2H); 6.9-7.1 (m, 4H), 7,3 (m, IH); 
8.0 (d, 2H). 

Step C: Preparation of Ethyl (2RS) 2-(N-Boc)-3-[2-(4-(2,6-difluorobenzyloxy)phenyl)- 
2-oxoethyl] thiopropionate: 

20 

To a stirred solution of 2-Bromo-l-(4-(2,6-di£luorobenzyloxy)ph6nyl)-l-Elhanone 
(Step B, 2.07 g, 8.3 mmol) in dry dichloromethane (20 ml) and triethylamine (8.39 g, 
83 nomol) was added Boc-CysOEt (2.94 g, 8.6 mmol). The reaction mixture was 
stirred at room temperature for an hour and concentrated in vacuo. The cmde residue 
25 was taken in EtOAc, washed with .IM HCl, and brine. The organic layer was dried 
over Na2S04, filtered, concentrated and purified by flash chromatography on silica gel 
column (chloroform: methanol, 97.5:2.5) to provide the title compound. 

'H NMR (270 MHz, CDCI3): 1.2 (t, 3H); 1.4 (s, 9H); 3.0 (m, 2S); 3.8 (s, IH); 4.2 (q, 
30 2H); 4.5 (br, IH); 5.2 (s, 2H); 5.4 (d, IH); 6.9-7.1 (m, 4H); 7.3 (m, IH); 7.9 (d, 2H). 

Step D: Preparation of (2RS) 2-(N-Boc)-3-[2-(4-(2,6Kiifluorobenzyloxy)phenyl)-2- 
oxoethyl] diiopropionic acid: 



132 



wo 02/100341 



PCT/US02/18388 



To a solution of Ethyl (2RS) 2-CN-Boc)-3-[2-(4-(2,6-<iffluoix)beDzylo^^ 
oxoethyl] linopiopionate (Step C, -761 g, 1.5 mmol) in abs EtOH (10 ml) was added IN 
NaOH (3 ml). The leaction mixture was stirred at room temperature for 4 hours, 
acidified with IM HCI and concentrated in vacuo. The crude residue was taken in 
S chloroform, and washed with water and brine. Ihe organic layer was dried over 
Na2S049 filtered, concentrated and purified by flash chromatography on silica gel 
column (chloroform: methanol, 92.7:7.5) to provide the tifle compound. 

NAIR (270 MHz, CDQa): 1-4 (s, 9H); 3.0 (t, 2H); 4.0 (q, 2H3; 4.5 (br, IE); 5.2 (s, 
10 2H); 5.4 (d, IH); 6.9-7.1 (m, 4H); 7.3 (m, IH); 7.9 (d, 2H). 

EXAMPLE 32: Synthesis of Ethyl 2-Hydioxy-4-oxo-4-(4-(2,6-difluorDbenzyloxy) 
phenyl) but-2-enoate 




15 

Step A: Preparation of 4-(2,6-Dif[uorobenzyloxy)acetophenone: 

Using the method of example 31, Step A, the title compound was obtained. 

20 

NMR (270 MHz, CDQa): 2.5 (s, 3H); 5.2 (s, 2H); 6.9-7.0 (m, 4H); 7.3-7.4 (m, IH); 
7.9 (d, 2H). 

Step B: Preparation of Ethyl 2-Hydroxy-4-oxo-4<4-(2,6-difluorobenzyloxy)phenyl) 
25 but-2-enoate: 

A mixture of 4-(2,6-Difluorobenzyloxy)acetophenone (Step A, 5.64 g, 21.5 mmol) and 
diethyl oxalate (3.14 g, 21.5 mmol) was added to an ice-cooled solution of NaOEt (.490 
g, 22.4 mmol of metallic Na) in abs EtOH (25 ml). After being allowed to stand 
30 overnight at room temperature, the mixture was diluted with water (50 ml), acidified 
with 10% HCI, and extracted thrice with EtOAc. The combined organic layers were 
washed with brine, dried over Na2S04, filtered, concentrated and purified by flash 
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NMR (270 MHz, CDQa): 1-4 (t, 3H); 4.4 (q, 2H); 5.2 (s, 2H); 6.9-7.1 (m, 5H); 7.3- 
5 7.4 (m, IH); 8.0 (d, 2H). 

EXAMPLE 33: Synthesis of (2RS) 2-(N-Acetyl)-4-(4-(2,6-difluoioben2yloxy) phenyl)- 
4-oxobu1yric acid 



Step A: Piepaiatiaii of 4-(2,6-DifIuoiobeiizyloxy)acetopheiioae: 

IS Using the method of example 3 1 , Step A, the title compoimd was obtained. 

*H NMR (270 MHz, CDCI3): 2.5 (s, 3H); 5.2 (s, 2H); 6.9-7.0 (m, 4H); 7,3-7.4 (m, IH); 
7.9 (d, 2H). 

20 Step B: Fiepaiation of 2-Biomo-l -(4-(2,6-difIuoiobenzyloxy) pheayl)-l -Elhanone: 
Using the me&od of Example 29, Step B, the title compound was obtained. 

^H NMR (270 MHz. CDQa): 4.4 (s, 2H); 52 (s, 2H); 6.9-7.1 (m, 4H), 7.3 (m, IH); 
8.0 (d, 2H). 

25 

Step C: Preparation of Diethyl (N-AcetylX2-(4-(2,6-difluorobenzyloxy)phenyl)-2- 
oxoethyl)propanedioate: 

To a solution of Diethyl acetamidomalonate (.949 g, 4.3 mmol) and NaOEt (.301 g, 4.4 
30 mmol) in abs EtOH (25 ml) was added 2-Bromo-l-(4-(2,6-difluoix)benzyloxy) phenyl)- 
l-£thanone (Step B, 1.42 g, 4.1 mmol). The reaction mixture was stiired at room 
tempeiatuie for 2 hours and concentrated in vacuo. The crude residue was partitioned 



10 
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between EtOAc and .01 N NaOH. The organic layer was washed with water and .001 
M HCl, dried over Na2S04» filtered and concentrated. The purification was done by 
flash chromatogr^hy on silica gel colimm (hex: eifayl acetate, 2:1) to provide the title 
compound. 

5 

^HNMR (270 MHz, CDCI3): 1.2 (t, 6H); 2.0 (s, 3H); 4.2-4.3 (m, 6H); 5.2 (s, 2H); 6.9- 
7.1 (m, 4H), 7.3-7.4 (m, IH); 7.9 (d, 2H). 

Step D: Preparation of (2RS) 2-(N-Acetyl)-4-(4-(2,6-difluoioben2ylo3Qr)phe^^^ 
10 oxobutyric acid: 

To a solution of Diethyl (N-Acetyl)(2-(4-(296-diauorobenzyloxy)phenyl)-2- 
oxoethyl)propanedioate (Step C, 1.28 g, 2.6 nnncl) in v/ater (20 ml) was added NaOH 
(.529 g, 13.2 nmiol). The reaction naixture was refiuxed for 16 hours, dien glacial acetic 
13 acid (1 8 ml) was added and refluxing continued for an additional 3 hours. The mixture 
was concentrated in vacuo and purified by flash chromatography on silica gel column 
(chlorofonn: methanol, 9:1) to provide die tide compound. 

NMR (270 MHz, CDQa-CDsOD): 2.0 (s, 3H); 3.5 (m, 2H); 4.8 (t, IH); 5.1 (s, 2H); 
20 6.9-7.1 (m, 4H), 7.3-7.4 (m, IH); 7.9 (d, 2H). 

EXAMPLE 34: Synthesis of 4-(3-((Cyclopropyl)-methoxy)phenyl)-4-oxobutyric acid 



Step A: Preparation of 3-((Cyclopropyl)-methoxy)acetophenone: 

30 Using the method of Example 3 1 , Step A, using Cyclopropylmethyl bromide and 3- 
Hydroxyacetophenone as the starting materials, the title compound was obtained. 



25 
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'HNMR(270 MHz, CDQa): -4 (m, 2H); .6 (m, 2H); 1.2 (m, IH); 2.5 (s, 3H); 3.8 (d, 
2H); 7.1 (m, IH); 7.4 (m, IH); 7.5-7.6 (m, 2H). 

Step B: Preparation of tert-Butyl 4-(3-((cyclopropyl)-methoxy)phenyI)-4-oxobutyrate: 

5 

Using the method of Example 8, Step B, the title compound was obtained. 

*H NMR (270 MHz^ CDQa): .4 (m, 2H); .6 (m, 2H); 1 .2 (m, 1H);1.4 (s, 91^; 2.6 (t, 
2H); 3.2 (t, 2H); 3.8 (d, 2H); 7.1 (m, IH); 7.4 (m, IH); 7.5-7.6 (m, 2H), 

10 

Step C: Prepaiation of 4-(3-((Cyclopropyl)-meflioxy)phenyl)-4-oxobutyric acid: 

Using the method of Example 8^ Step C, the title compcuad was obtained. 

15 NMR (270 MHz, CDa3): .4 (m, 2H); .6 (m, 2H); 1.2 (m, IH); 2,8 (t, 2H); 3.2 (t, 
2H); 3.8 (d, 2H); 7.1 (m, IH); 7.4 (m, IH); 7.5-7.6 (m, 2H). 

EXAMPLE 35: Synthesis of 4-(3-(2»6-DimethyIbenzyloxy)pheQyl)-4-oxobutyric acid 



Step A: Preparation of 2,6-Dimelfaylbenzyl Alcohol: 

To a solution of 2,6-dimethyIbenzoic acid (10 g» 66.5 mmol) and potassium carbonate 
25 (9.18 66.S mmol) in dimethylformamide (67 ml) , was added methyl iodide (8.28 ml, 
133.16 ml) in an ice bath, and the mixture was stirred for 16 hours. To the reaction 
mixture was added toluene and water, and the organic layCT was washed with 3% 



IN HCl, and brine. The organic layer was dried over Na2S04, filtered and concentrated. 
30 The oily residue was redissolved in dry THF (135 ml), added to LiAlH* (3.79 g, 99.8 
mmol), and stirred for 4 hours in an ice bath. To the reaction mixture was added IN 



20 




K2CO3. 
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HCl slowly followed by eliiyl acetate, and the organic layer was washed witii brine, 
dried over Na2S04, filtered and concentrated. The oily residue was used without further 
purification. 

5 NMR (270 MHz, CDCI3): 2.4 (s, 6H); 4.7 (s, 2H); 7.0-7.15 (m, 3H). 

Step B: Pz^aration of 3-(2,6-Dunethylbenzyloxy)acetophenone: 

To a stirred solution of 3 '-Hydroxyacetophenone (8.07 g, 59.24 nunol) and 
10 • Triphmylphosphine (16.93 g, 64.5 nunol) in dry THF (180 ml) was added dropwise 
2,6-Dimethylbenzyl alcohol (8.05 g, 59.24 mmol) and diethyl azodicarboxylate (1 1.24 
g, 64.57 mmol) in dry THF (45 ml) and dry DMF (18 ml) at ambient temperatureAfter 
stirring for 1 .5 hours at anibient temperature, the reaction nuxture was diluted with 
ether and washed twice with water, IN NaOH and brine, dried over Na2S04, filtered 
1 5 and concentrated. The purification was done by flash chromatography on silica gel 
column (hex: ethyl acetate, 2:1) to provide the title compound. 

'H NMR (270 MHz, CDCI3): 2.4 (s, 6H); 2.6 (s, 3H); 5.1 (s, 2H); 7.1 (dd, 2H); 1.2 (m, 
2H); 7.4 (t, IH); 7.6 (m, 2H). 

20 

Step C: Preparation of Ethyl 4-(3-(2,6-dimethylbenzyloxy)phenyl)-4-oxobutyrate: 

Using the method of Example 17, Step B, the title compound was obtained. 

25 NMR (270 MHz, CDCI3): 1 2 (s, 3H); 2.4 (s, 6H); 2.8(t, 2H); 3.2 (t, 2H); 4.4 (q, 
2H); 5.1 (s, 2H); 7.1 (d, 2H); 7.2 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

Step D: Preparation of 4-(3<2,6-DimeaiyIbenzyloxy)phenyl)-4-oxobutjnric add: 

30 To a solution of Etfayl 4-(3-<2,6-dime%lbenzyloxy)phenyl)-4-oxobutyrate (Step C, 
12.31 g, 36.2 mmol) in abs ethanol (160 ml) was added IN NaOH (50 ml) at room 
teinperatuie. The reaction mixture was stirred for 3 hours and then acidified with IM 
HCl. The occuring white precipitate was filtered, washed with water and dried under 
vacuum to provide the title compound as a white solid. 
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NMR (270 MHz, CDCI3): 2.4 (s, 6H); 2.8(t, 2H); 3.3 (t, 2H); 5.1 (s, 2H); 7.1 (d, 
2H); 7.2-7.3 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

EXAMPLE 36: Synthesis of 4-(3-(2-Fluoro-6-methyIbeii2yloxy)phenyl)-4-oxobutyric 
S acid: 




Stsp A: Prcparatioii of 2-I^iioro-6--iuc£hylbenzoic Acid: 
10 Synfliesized as described in Example 89(d) of Intematioiial Patent Publication No. WO 
97/34893, page 43. 

Step B: Preparation of 2-Fluoro-6-melliyIbeii2yl Alcobol: 

IS Using the method of Example 35, Step A, llie title compomid was obtained. 

*H NMR (270 MHz, CDOs): 2.4 (s, 31^; 4.7 (s, 21^; 6.85 (t, ITS); 6.95 (d, IH); 7.15 
(m, lEQ. 

20 Step C: Preparation of 3-(2-FluoTo-6-methyIbenzyloxy)acetophenone: 

Using die method of Example 35, Step B, the title compound was obtained. 

^H NMR (270 MHz, CDCI3): 2.4 (s, 3H); 2.6 (s, 3H); 5.1 (s, 2H); 7.1 (m, 2H); 7.2 (m, 
25 2H); 7.4 (t, IH); 7.6 (m, 2H). 

Step D: Preparation of Ethyl 4-(3-(2-Fluoro-6-mefliyIbenzyloxy)phenyl)-4-oxobutyrate: 
Using the method of Example 17, Step B, the title compound was obtained. 
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'H NMR (270 MHz, CDCb): 12 (s, 3H); 2.4 (s, 3H); 2.8 (t, 2H); 3.3 (t, 2H); 4.4 (q, 
2H); 52 (s, 2H); 6.9-7.1 (m, 2H); 7.2 (m, 2B0; 7.4 (t, IH); 7.6 (m, 2H). 

5 Stq> E: Preparation of 4-(3-(2-Fluoio-6-methyIbenz54oxy)phenyl)-4-oxobuty^ add: 

To a solution of Ethyl 4-(3-<2-Huoio-6<nethyIbenzyloxy)phenyl)^^xobuty^ (Stsp 
D, 8.56 g, 24.9 mmol) in abs ethanol (100 ml) was added IN NaOH (40 ml) at room 
temperature. The reaction mixture was stirred for 3 hours, acidified with IM HQ and 
10 concentrated. The residue was taken in chloroform and washed with .1 M HCl, brine, 
dried over Na2S04, filtered and concentrated. The purification was done by flash 
chromatography on sitica gel colunm (chloroform: methanol 95:5 spiked with acetic 
acid) to provide the tide compound as white solid. 

15 'HNMR(270 MHz, CDCI3): 2.4 (s, 3H); 2.8 (t, 2H); 3.3 (1, 2H); 5.1 (s, 2H); 6.9-7.1 
(m, 2H); 7.2 (m, 2H); 7.4 (t, IH); 7.6 (m, 

EXAMPLE 37: Synthesis of Ethyl 4-(3-(2,6-dimeaiylbenzyloxyl)phenyl)-4- 
oxobutyrate: 

20 




25 Step A: Preparation of 2,6-DimethyIbeazyl Alcohol: 

Usmg the method of Example 35, Step A, the tifle compound was obtained. 
'H NMR (270 MHz, CDCI3): 2.4 (s, 6H); 4.7 (s, 2H); 7.0-7.15 (m, 3H). 
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Step B: Preparation of 3-(2,6-Dimethylbenzyloxy)acetophenone: 

Using the me&od of Example 35, Step B, the title compound was obtained. 

5 

NMR (270 MHz, CDCI3); 2.4 (s, 6H); 2.6 (s, 3H); 5.1 (s, 2H); 7.1 (dd, 2H); 7.2 (m. 
2H); 7.4 (t, IH); 7.6 (m, 2H). 

Step C: Preparation of Ethyl 4-(3-(2,6-dimethylbenzyloxy)phenyl>4-oxobutyrate: 
10 Using the metiiod of Example 17, Step B, the title compound was obtained. 

NMR (270 MBt2, CDCI3): 1 .2 (s, 3H); 2.4 (s, 6H); 2.8 (t, 2H); 3.2 (t, 2H); 4.4 (q, 
2H); 5.1 (s, 2H); 7.1 (d. 2H); 7.2 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

1 5 EXAMPLE 38 : Synthesis of 4-(3-(2,6-DimefhyIbenzyloxy)phenyl>4-oxobu^c add 
Sodium salt 




20 Step A: Preparation of 2,6-Dimethylbenzyl Alcohol: 

Using the method of Example 35, Step A, the title compound was obtained. 
NMR (270 MHz, CDQa): 2.4 (s, 6H); 4.7 (s, 2H); 7.0-7.15 (m, 3H). 

25 

Step B: Preparation of 3-(2,6-Dimethylbenzyloxy)acetophenone: 

Using die method of Example 35, Step B, the title compound was obtained. 
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'H NMR (270 MHz, CDCI3): 2.4 (s, 6H); 2.6 (s, 3H); 5.1 (s, 2H); 7.1 (dd, 2H); 7.2 (m. 
2H); 7.4 (t, IH); 7.6 (m, 2H). 

« 

Stq) C: Preparation of Ethyl 4-(3-(2,6-dime1hylbeiizyloxy)phenyl)-4-oxobutyrate: 
S Using liie method of Example 17» Step B, the title compound was obtained. 

NMR (270 MHz, CDCI3): 1.2 (s, 3H); 2.4 (s, 6H); 2.8(t, 2H); 3.2 (t, 2H); 4.4 (q, 
2H); 5.1 (s, 2H); 7.1 (d, 2H); 7.2 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

1 0 Step D: Preparation of 4-(3-(2,6-Diniethylben2yloxy)phenyl)-4-oxobutyric acid: 

Using the method of Example 36, Step £, the title compound was obtained. 

*H NMR (270 MHz, CDQa): 2.4 (s, 6H); 2.8 (t, 2H); 3.3 (t, 2H); 5.1 (s, 2S); 7.1 (d, 
15 2H); 7.2-7.3 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

Step E: Piqjaration of 4-(3-(2,6-DimethyIbeiizyloxy)phenyl)-4-oxobutyric acid 
Sodium salt 

20 The 4^3-(2,6-DimethyIbenzyloxy)phenyI)-4-oxobutyric acid (Step D, 5.5 g, 17,6 

mmol) was dissolved in abs ethanol (20 ml) by warming gently followed by addition of 
NaOH (0.705 g) at O^C temperature. The reaction mixture was stirred for one hour, 
concentrated in vaccuo and lyophHized to give as a white solid. 

* 

25 'H NMR (270 MHz, DjO): 2.0 (s, 6H); 2.5 (t, 2H); 3.0 (t, 2H); 4.8 (s, 2H); 6.8 (d. 2H); 
6.9 (m, 2H); 7.2 (t, IH); 7.5 (d, 2E0. 

EXAMPLE 39: Synthesis of 4-(4-(2,6-Di]nethyIbeiizyloxy)phenyl)-4-oxobii^c acid: 

30 
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Step A: Preparation of 2,6-Djmethylb6nzyl Alcohol: 

Using the method of Example 35, Step A, the title compound was obtained. 
NMR (270 MHz, CDCI3): 2.4 (s, 6H); 4.7 (s, 2H); 7.0-7.15 (m, 3H). 

5 

Step B: Preparation of 4-(2,6-Dim6thyIb6nzyloxy)acetophenon6: 

Using the method of Bxample 35, Step B, the title compound was obtained. 

10 *H NMR (270 MHz, CDCI3): 2.4 (s, 6H); 2.6 (s, 3H); 5.1 (s, 2H); 7.0-7.2 (m, 5H); 8.0 
(d.2H). 

Step C: Preparation of Ethyl 4-(4-(2,6-dimethj4ben2ylox}')phenyl)-4-oxobutyrate: 

1 5 Using die method of Example 1 7, Step B, the title compound was obtained. 

*H NMR (270 MHz, CDQa): 12 (s, 3H); 2.4 (s, 6H); 2.8 (t, 2H); 3.3 (t, 2H); 4.4 (q, 
2H3; 5.1 (s, 2H); 7.0-7.2 (m, 5H); 8.0 (d, 2H). 

20 Step D: Preparation of 4-(4-(2,6-DiniethyIbenzyloxy)phenyl)-4-oxobulyiic acid: 

Using ibe method of Example 36, Step E, the title compound was obtained. 

'HNMR^TO MHz, CDCI3): 2.4 (s, 6H); 2.8 (t, 2H); 3.3 (t, 2H); 5.1 (s, 2H); 7.0-72 
25 (m, 5H); 8.0 (d, 2H). 
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EXAMPLE 40: Synthesis of 4-(3-(2,6-DimethyIbenzyloxy)phenyl)-4-oxobutyri^ acid 
Potassium salt: 



5 




Stq> A: Preparation of 2,6-DtmethyIbeiizyl Alcohol: 
10 Using the method of Example 35, Step A, the title compound was obtained. 
NMR (270 MHz, CDCI3): 2.4 (s, 61^; 4.7 (s, 2H); 7.0-7.15 (m, 3H). 
Step B: Piepaiation of 3-(2,&>Dimethylbenz^oxy)acetophenone: 

15 

Using flie method of Example 35, Step B, the title compound was obtained. 

NMR (270 MHz, CDCI3): 2.3 (s, 6H); 2.6 (s, 3H); 5.1 (s, 2H); 7.1 (d, 2H); 7.2 (m, 
2H); 7.45 (t, IH); 7.6 (m, 2H). 

20 Step C: Prq)aiation of Ethyl 4-(3-(2,6-dimethylbenzyloxy)phenyl)-4-oxobutyrate: 

Using the method of Example 17, Step B, the tide compound was obtained. 

^HNMR(270 MHz, CDCI3): 1,2 (s, 3H); 2.4 (s, 6H); 2.8 (t, 2H); 3.2 (t, 2H); 4.4 (q, 
25 2H); 5.1 (s, 2H); 7.1 (d, 2H); 7.2 (m, 2H); 7.45 (t, IH); 7.6 (m, 2H). 

Step D: Preparation of 4-(3-(2,6-Dimethylbenzyloxy)phenyl)-4-oxobutyric acid: 
Using the method of Example 36, Step E, the title compound was obtained. 
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NMR (270 MHz, CDCI3): 2.4 (s, 6H); 2.5 (t, 2H); 3.2 (t, 2H); 5.1 (s, 2H); 7.1 (d, 
2H); 7.2.73 (m, 2H); 7.45 (t, IH); 7.6 (m, 2H). 

Step E: Preparation of 4-(3-(2,6-Dimethylbenzyloxy)phenyl)-4-oxobutyri acid 
5 Potassium salt 

The 4-(3-(2,6-I)imefhyIbenzyloxy)phenyl)-4-oxobutyric acid (Step D, 6.0 g, 19.4 
mmol) was dissolved in abs efhanol (20 ml) by warming gently followed by addition of 
KOH (1 .21 g) at O^C temperature. The reaction mfacture was stirred for one hour, 
10 concentrated in vaccuo and lyophilized to give the title compomid as white solid. 

NMR (270 MHz, D2O): 2.3 (s, 6H); 2.5 (t, 2H); 3.3 (t, 2H); 5.1 (s, 2H); 7.1 (d. 2H); 
7.2-7.3 (m, 2H): 7.45 (t, IH): 7.6 (rn, 2H). 

1 5 EXAMPLE 41 : Synthesis of 4-(3-(2,6-Dimethoxybenryloxy)phenyl)-4-oxobutyri 



Step A: Preparation of 2,6-Dimethoxylbenzyl Alcohol: 
25 Using the method of Example 35, Step A, the titie compound was obtained. 

NMR (270 MHz, CDCI3): 3.9 (s, 6H); 4.8 (s, 2H); 6.5 (d, 7.25 (m, IH). 
Step B: Preparation of 3-(2,6-Dimefhoxybenzyloxy)acetophenone: 



aci± 




OH 



20 
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Using the method of Example 35, Step B, the title compound was obtained. 

'H NMR (270 MHz, CDCI3): 2.6 (s, 3H); 3.9 (s, 6H); 5.2 (s, 2H); 6.6 (d, 2H); 7.3 (m, 
3H); 7.5 (d, IH); 7.7 (d, IHT). 

5 

Step C: Piepazation of Ediyl 4-(3-(2,6-dimetfaoxybenzyloxy)phenyl)-4-oxobutyrate: 

Using the metibiod of Example 17, Step B, tibte title compound was obtained. 

10 'H NMR (270 MHz, CDQs): 1.2 (t, 3H); 2.8 (t, 2H); 3.3 (t, 2H); 3.8 (s, 6H); 4.1(q, 
2H); 

5.2 (s, 2H); 6.5 (d, 2H); 7.3-7.4 (m, 3H); 7.6 (d, IH); 7.7 (d, IH). 

Step D: Preparation of 4-(3-(2,6-dimetiioxybenzyloxy)phenyl)-4-oxobutyric acid: 

1 5 Using the method of Example 36, Stq> E, the title compoimd was obtained. 

'H NMR (270 MHz, CDCI3): 2.8 (t, 2H): 3.3 (t, 2H); 3.8 (s, 6H); 5.2 (s, 2H); 6.5 (d, 
2H); 73-7.4 (m, 3H); 7.6 (d, IH); 7.7 (d, IH). 

20 EXAMPLE 42: Syntiiesis of 4-(3-(2,6-Dimethylbenzyloxy)phenyl)-4K)xo-2> 
dimethylbutyric add: 




Step A: Preparation of 2,6-DimethyIbenzyl Alcohol: 
25 Using the method of Example 35, Stq> A, the title compound was obtained. 
'H NMR (270 MHz, CDCI3): 2.4 (s, 6H); 4.7 (s, 2H); 7.0-7.15 (m, 3H). 
Step B: Prq)aration of 3-(2,6-DimethyIbenzyloxy)acetophenone: 
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Using the method of Example 35, Step B, &e title compomid was obtained. 

NMR (270 MHz, CDCI3): 2.4 (s, 6H); 2.6 (s, 3H); 5.1 (s, 2H); 7.1 (dd, 2H); 7.2 (m, 
5 2H); 7.4 (1, IH); 7.6 (m, 2H). 

Step C: Piepaiation of Etiiyl 4-^3-(2,6rdiinethyIbenzyloxy)phenyl)-4-oxo-2,2- 
dimethylbutyrate: 

10 To a stiired solution of 3-(2,6-Dimethylbenzyloxy)acetophenone (Step B, 4. 1 1 g, 1 6. 1 
mmol) in diy THF (60 ml) and DMPU (12 ml) was added a solution of lithium 
bis(trimethylsilyl)amide (1 .OM, 17.74 ml) at -60°C under argon. After stirring for 10 
minutes at -^0**C, Ethyl 2-bromoisobutyrate (4.73 g, 24.2 mmol) was added rapidly. 
The reaction mixture was stirred for an additional 10 minutes and then wanned to room 

15 temperature for 4 hours. The crude mixture was taken in EtOAc and washed with 
water. The aqueous layer was extracted one more time with EtOAc. The combined 
organic layers were washed with brine, dried over Na2S04, filtered, concentrated and 
purified by flash chromatography on silica gel column (hex: ethyl acetate, 4:1) to 
provide the title compound as white solid. 

20 

*H NMR (270 MHz, CDQa): 1.2 (t, 3H); 1.3 (s, 6H); 2.3 (s, 6H); 3.3 (s, 21^; 4.1 (q, 
. 2H); 5.1 (s, 2H); 7,1 (d, 2H); 7.2 (m, 2H); 7.4 (t, IH); 7.6 (m. 2H). 

Step D: Preparation of 4-(3-(2,6-DimethyIbenzyloxy)phenyl)-4-oxo-2,2- 
25 dimethylbutyric add: 

Using the method of Example 36, Step E, the title compound was obtained. 

NMR (270 MHz, CDCI3): 1 .3 (s, 6H); 2.3 (s, 6H); 3.3 (s, 2H); 5. 1 (s, 2H); 7.1 (d, 
30 2H); 7.2 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

EXAMPLE 43: Synthesis of 4-(3-(4-(Trifluoromethyl)benzyloxy)phenyl>4-oxobutyric 
acid: 
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Step A: I^arationof 3-(4-(Tnfluoromethyl)beEi2yloxy)acet^^ 

5 

Using the method of Example 31, Step A, using 4-(Tnfluon)methyI)benzyl bromide 
and 3-Hydioxyacetophenone as the starting materials, the title compomid was obtained. 

'HNMR(270 MHz, CDCI3): 2.5 (s, 3H); 5.1 (s, 2H); 7.1 (d, 2H); 7,4-7,6 (m, 6H). 

10 

Step B: Preparation of Ethyl 4-(3-(4-(trifluoiomethyl)benzyloxy)phenyl)-4- 
oxobutyiate: 



Using die metbod of Example 17, Step B, ibs title compound was obtained. 

15 

'HNMR (270 MHz, CDdz): 1.3 (t, 3H); 2.7 (t, 2H); 3.3 (t, 2H); 4.1 (q. 2H); 5.1 (s, 
21^; 7.1 (d, 2E0; 7.4-7.6 (m, 6H). 

Step C: Piepaiation of 4-(3-(4-(Trif[uoiomethyl)benzyloxy)plienyI)-4-oxobutyric acid: 

20 Using die mediod of Bxanqile 36, Step E, fbs title compound was obtained. 

'H NMR (270 MHz. CDQa): 2.7 (t, 2H); 33 (1, 2E0; 5.1 (s, 2H); 7.1 (d, 2H); 7.4-7.6 
(jBi,6H). 



25 
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EXAMPLE 44: Synthesis of 4-(3-{(Cyclobutyl>methoxy)phenyl)-4-oxobutyric acid: 




5 Step A: Preparation of 3-((Cyclobutyi)-methoxy)acetophenone: 

Using the method of Example 31, Step A, using Cyclobutylmethyl bromide and 3- 
Hydioxyacetophenone as the startmg materials, the title compound was obtained. 

10 'H NMR (270 MHz, CDQa): 1.9 (m, 4H); 2.1 (m, 2H); 2.5 (s, 3H); 2.7 (m, IH); 4.0 (d, 
2H); 7.1 (dd, IH); 7.4 (t, IH); 7.5-7.6 (m, 2H). 

Step B: Preparation of Elhyl 4-(3-((cyclobutyl)-methoxy)phenyl)-4-oxobutyrate: 

* * 

IS Using the method of Exaiiq>le 35, Step C, the title compound was obtained. 

'H NMR (270 MHz. CDCli): 12 (t, 3H); 1.9 (m, 4H); 2.1 (m, 2H); 2.7 (m, IH); 2.8 (t, 
2H); 3 J (t, 2m; 4.0 (d. 2H); 4.1 (q, 2H); 7.1 (dd, IH); 7.4 (t, IH); 7.5-7.6 (m, 2E0- 

20 Step C: Piq>aiation of 4-(3-((Cyclobutyl)-methoxy)phenyl)-4-oxobatyric acid: 

Using Ihe method of Exanq>le 36, Step E, &e title conq>ound was obtained. 

'HNMR (270 MHz, CDQa): 1.9 (m, 4H); 2.1 (m, 2H); 2.7 (m, IH); 2.8 (t, 2S); 3.3 (t, 
25 2H); 4.0 (d, 2H); 7. 1 (dd, IH); 7.4 (t, IH); 7.5-7.6 (m, 2H). 
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EXAMPLE 45: Synfliesis of 4-(3-<2,6-DimethyIbe!izyloxy)pheayl)butyric acid: 




5 Step A: Preparation of 2,6-DiinethyIbenzyl Alcohol: 

Using the method of Example 35, Step A, the title compound was obtained. 

^KNAlPv (270 MHz, CDCl^j: 2.4 (s. oH); 4.7 (s, 231); 7.0-7.15 (m, 3H). 

Step B: Preparation of 3-(2,6-Dimethylben:^loxy)acetophenone: 

Using the mettiod of Example 35, Step B, the title compound was obtained. 

15 NMR (270 MHz, CDCI3): 2.4 (s, 6H); 2.6 (s, 3H); 5.1 (s, 2H); 7.1 (dd, 2H); 7.2 (m, 
2H); 7.4 (t, IH); 7.6 (m, 2H). 

Step C: Preparation of Ethyl 4-(3-(2,6-dimethylbenzyloxy)phenyl)-4-oxobutyrate: 

20 Using the meftiod of Example 17, Step B, the title compound was obtained. 

*H NMR (270 MHz, CDCI3): 12 (s, 3H); 2.4 (s, 6H); 2.8 (t, 2H); 3.2 (t, 2H); 4.4 (q, 
2H); 5.1 (s, 2H); 7.1 (d, 2H); 7.2 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

Step D: Preparation of 4-(3-(2,6-Dimetfaylbenzyioxy)phenyl)-4-oxobutyric aci± 

25 

Using the method of Example 36, Step E, the title compound was obtained. 

NMR (270 MHz, CDCI3): 2.4 (s, 6H); 2.8 (t, 2H); 3.3 (t, 2H); 5.1 (s, 2H); 7.1 (d, 
2H3; 7.2-7.3 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 
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Step E: Piepaiation of 4-(3-(2,6-Dimethylbeirzyloxy)phenyl)butyric acid: 

A solution of 4-(3-(2,6-Dimethylbenzyloxy)phenyl)-4-oxobu1yric acid (Step D, 3 g, 9.6 



S in ethylene glycol (12 ml) was refluxed for 4 h» water (18 ml) and 6 N HQ ( 10 ml) 
were added to the reaction mixture. The cmde reaction mixture was concentrated, and 
the residue was dissolved in EtOAc, washed with water and brine, dried over Na2S04, 
filtered, and concentrated. The purification was done by flash chromatography on silica 



NMR (270 MHz, CDCI3): 2.4 (m, SS); 2,8 (t, 2H); 3.3 (t, 2H); 5.1 (s, 2H); 7.1 (d, 
2H); 7J2-7.3 (m, 2H); 7.4 (^ IH); 7.6 (m, 2H). 

1 5 EXAMPLE 46; Syndesis of 4-[[4-(2,6-I>imethylbenzyloxy)-3-metfaoxy]phenyl]-4- 
oxobutyric acid: 



20 St&p A: Preparation of 2,6-Dimethylbenzyl Alcohol: 

Using the method of Exanqile 35, Step A, the title compound was obtained 
*H NMR (270 MHz, CDCI3): 2.4 (s, 6H); 4.7 (s, 2H); 7.0-7.15 (m, 3H). 

25 

Step B: Preparation of 4-(2,6-Dimethy]benzyloxy)-3-methoxyacetophenone: 

Using the method of Example 35, Step B, the title compound was obtained. 

30 *H NMR (270 MHz, CDCI3): 2.4 (s, 6H); 2.6 (s, 3H); 3.9 (s, 3H); 5.1 (s, 2H); 7.1 (d, 
2H); 7.2 (m, 2H); 7.6 (m, 2H). 




gel column (chloroform:methanol 95:5 spiked with acetic acid) to provide the title 
1 0 compound as a white solid. 
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Step C: Preparation of Ethyl 4-[[4-(2,6siimethylbeirzyloxy)-3-methoxy]phejiyl]-4^ 
oxobutyrate: 

Using the method of Example 17, Step B, the title compound was obtained. 

5 

^HNMR (270 MHz, CDCI3): 12 (s, 3H); 2.4 (s, 6H); 2.8 (t, 2H); 3.3 (t, 2H); 3.9 (s, 
3H); 4.4 (q, 2H); 5.1 (s, 2H); 7.0-7.2 (m, 4JS); 7.6 (m, 2H). 

Step D: Piq>aiation of 4-[[4-(2,6-DimethyIbeii2yloxy)-3-methoxy]phenyl]-4- 
1 0 oxobutyric acid: 

Using the method of Example 36, Step E, the title compomid was obtained. 

NMR (270 MHz, CDCI3): 2,4 (s, 6H); 2.8 (t, 2H); 3.3 (t, 2H); 3.9 (s, 3H); 5.1 (s, 
1 5 2H); 7.0-7.2 (m, 4H); 7.6 (m, 2H). 

EXAMPLE 47: Synthesis of 4.[5-[[N-<4-Trifluoromethylbenzyl)aminocarbonyl]-2- 
methoxy]phenyl]-4-oxobutyric acid: 



20 




• Stq> A: Preparation of Methyl 2-metfaoxy-5-acetylbenzoate: 

To a stirred solution of Methyl 2-hydroxy-S-acetylbeDZoate (12 g, 61 .7 mmol) in DMF 
(200 ml) was added cesium carbonate (24.15 g, 74.1 mmol) and Mel (9.64 g, 68 
25 mmol). 

The reaction mixture was stirred for 1 6 hours at O^C and then diluted with ethyl 
acetate, washed with aq NaiSaOs, brine, dried over Na2S04, filtered and concentrated. 
The purification was done by flash chromatography on silica gel column (ethyl acetate: 
hexane 1:2) to provide the titie compound as an off white solid. 

30 
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'H NMR (270 MHz, DMSO): 2.6 (s, 3H); 3.8 (s, 3H); 3.9 (s, 3H); 7.3 (d, IH); 8.1 (dd, 
IH); 8.2 (s, IH). 

Step B: Pieparatioii of 2-Me&o}iy-S-acetylbenzoic acid: 

5 

Me&yl 2-melhoxy-5-acetyIbeDZoate (Step A, 3 g, 14.4 mmol) was dissolved in acetic 
acid (80 ml) and then treated with c HCl (28 ml). The reaction mixture was refluxed for 
4 hours, concentrated under reduced pressure and lyophilized to provide the title 
compound as cream color solid, which was used without further purification. 

10 

'H NMR (270 MHz, DMSO): 2.6 (s, 3H); 3.9 (s, 3H); 7.3 (d, IH); 8.1 (dd, IH); 8.2 (s, 
11^. 

Step C: Pieparation of 5-Acetyl-2-me1hoxy-N-[[4-(trifluoromethyl)pheayllm^ 
15 benzamide: 

To a stined solution of 2-Methoxy-S-acetyIbenzoic acid (Step B, 2.5 g, 12.8 uunol), 
HOBtHaO (2.08 g, 15.4 mmol), and EDC (3.70 & 19.3 mmol) in CH2CI2 (20 ml) and 
DMF (5 ml) was added 4-(Trifluorome1iiyl)benzylamine (2.48 g, 14.1 mmol), and the 
20 mixtaie wiis stiired for 16 houis at room temperature. The reaction mixture was 

concentrated under reduced pressure and then redissolved in ethyl acetate. The organic 
layer was washed with 3% K2CO3, 1 N HCl, and brine, dried over Na2S04, fQtered and 
concentrated. The purification was done by flash chromatography on silica gel column 
(ddorofoimanelfaanol 95:5) to provide the title compound as white solid. 

25 

•h NMR (270 MHz, CTOs): 2.6 (s, 3H); 4.0 (s, 3H); 4.8 (d, 2H); 7.0 (d, IH); 7.5 (d, 
2H); 7.6 (d, 2H); 8.1 (dd, IH); 8.8 (s, IH). 

Step D: Preparation of Ethyl 4-[5-[|>f-(4-trifIuon)meihyIb«izyl)aniinocarboiiyl]-2- 
30 me&oxy]phen)4]-4-oxobutytate: 

Using the mediod of Exanq^le 17, Step B, the title compound was ohtained. 
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l^MR (270 MHz, CDQa): 1 .2 (s, 3H); 2.6 (t, 2H); 3.3 (t, 2H); 4.0 (s, 3H); 4.4 (q, 
2H); 4.8 (s, IB); 7.0 (d, IH); 7.4 (d, 2H); 7.6 (d, 2H); 8.1 (dd, IH); 8.8 (s, IH). 

Step E: Prepaiation of 4-[54[N-<4-Trifluorome%lbenzyl)aininocarbonyl]-2- 
5 methoxy]phenyl]-4-oxobutyric acid: 

Using the method of Example 36, Step E, the title compound was obtained. 

NMR (270 MHz, CDQa: CD^OD): 2.6 (t, 2H); 3.3 (t, 2H); 4.0 (s, 3H); 4.7 (s, 2H); 
10 7.0 (d, IH); 7.4 (d, 2H); 7.6 (d, 2H); 8.1 (dd, IH); 8.8 (s, IH). 

EXAMPLE 48: Synthesis of 4-[5"[|N-(2,6-Dimethylbenzyl)aminocaibonyl]-2- 
methoxy]phaiyl]-4-oxobutyric acid: 



Step A: Piepaiation of 2,6-DimethyIbeDzyl Alcohol: 
20 Using the method of Example 35, St^ A, the tide compound was obtained. 
NMR (270 MHz, CDCI3): 2.4 (s, 6H); 4,7 (s, 2H); 7.0-7.15 (m, 3H). 
Step B; Preparation of N- (2,6-DimethyIbenzyl)phthalimide: 

25 

To a stirred solution of 2,6-Dimefhylbenzyl Alcohol (Step A, 6.59 g, 48.4 mmol) in 
DMSO (20 ml) was added chlorotrimethylsilane (15.75 ml, 145 mmol) at room 
temperature, and the mixture was stirred for one hr. To this reaction mixture were 
added ethyl acetate and water, the organic layer was washed with brine, dried over 
30 Na2S04, filtered and concentrated to give an oil. The oily residue was redissolved in 
DMF (100 ml) and potassium phthalimide (10.76 g, 58.1 mmol) was added. The 



15 
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reaction mixture was stined for 16 hours at room temperature, ethyl acetate was added, 
and the organic layer was washed with 3% NaaCOa, 1 N HQ, dried over Na2S04, 
filtered and concentrated to give white solid. The purification was done by flash 
chromatography on silica gel column (chloroform: methanol 95:5) to provide the title 
S compound as white solid. 



*H NMR (270 MHz, DMSO): 2.3 (s, 6H); 4.8 (s, 2H); 7.0 (m, 3H); 7.8 (s, 4H). 

Step C: Preparation of 2,6-DimethyIbenzyl Amine: 

10 To a stirred solution of N- (2,6-Dimethylben2yl)phthaIimide (St^ B, 7,77 g, 29.3 
mmol) in ethanol (80 ml) was added hydrazine monohydrate (2.16 ml, 44.52 mmol) 
and the reaction mixture was refluxed for 3.5 hours. To this reaction mixture was added 
c HCl to bring pH to 1 and refluxing continued for another 3.5 hours, water was added 
and reaction mixture was filtered, the filtrate was concentrated and pH was adjusted to 

15 10 with 2 N NaOH. The residue was taken in methylene chloride and washed with 
brine, dried over NSI2SO4, filtered and concentrated to give an oil which was used 
without fijxtiber puiiBcation. 

*H NMR (270 MHz, DMSO): 2.3 (s, 6H); 3.8 (s, 2H); 7.0 (m, 3H). 

20 

Step D: Preparation of 5-Acetyl-2-mefhoxy-N-[[2,6-dimethyl)phenyl]methyl] 
boizamide: 



To a stirred solution of 2-Methoxy-S-acetylbenzoic acid (Ejcample 47, Step B, 2.5 g, 
25 12.8 mmol), HOBt (2.08 g, 15.4 mmol), and EDC (3.70 g, 19.3 mmol) in CH2CI2 (20 
ml) and DMF (5 ml) was added 2,6-Dimethylben2yl amine (Step C, 1.72 g, 12.8 
mmol), and ti>e mixture was stirred for 1 6 hours at room temperature. The reaction 
mixture was concentrated under reduced pressure and then redissolved in ethyl acetate. 
The organic layer was washed with 3% K2CO3, 1 N HCl, and brine, dried over Na2S04, 
30 filtered and concentrated. The purification was done by flash chromatography on silica 
gel column (chlorofonn:methanol 95:5) to provide the titie compound as white solid. 



NMR (270 MHz, CDCI3): 2.5 (s, 6H); 2.6 (s, 3H); 3.9 (s, 3H); 4.7 (s, 2H); 7,0 (d, 
IH); 7.2 (m, 3H); 7.6 (br, IH); 8.1 (dd, IH); 8.8 (s, IH). 
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Step E: Prepaiatioa of Ethyl 4-[5-[[N-(2,6-Kiimethylbenzyl)aiiuno(aib 
methoxy]pheayl]-4-oxobutyrate: 

Using the method of Example 1 7, Step B, the title compound was obtained. 

NMR (270 MHz, CDCI3): 12 (t, 3H); 2A (5, 6H); 2.7 (t, 2H); 33 (t, 2H); 3.9 (s, 
3H); 4.4 (q, 2H); 4.7 (s, 2H); 7.0 (m, 3H); 7.2 (m, IH); 8.1 (dd, IH); 8.7 (s, IH). 
Step F: Prepaiation of 4-[5-[pi-(2,6-DimethyIbenzyl)aminocarbonyl]-2- 
methoxy]phenyl]-4-oxobutyric acid: 



Using the method of Example 36, Step £, the title compound was obtained. 



NMR (270 MHz, CDCI3: CD3OD): 2.4 (s, 6H); 2.7 (t, 2H); 3.3 (t, 2H); 3.9 (s, 3H): 
4.7 (s, 2H); 7,0 (m, 3H); 7.2 (m, IH); 8.1 (dd, IH); 8.7 (s, IH). 

EXAMPLE 49: Synthesis of 4-(3-(2,6-Dimethylbenzyloxy)phenyl)-4- 
oxobutahecarbohydiDxamic acid: 



Step A: Preparation of 2,6-DimetiiyIbeiizyl Alcohol: 
Using die mettiod of Example 35, Stq> A, the tifle compound was obtained. 
25 'H NMR (270 MHz, CDCI3): 2.4 (s, 6H); 4.7 (s, 2H); 7.0-7.15 (m, 3H). 
Stq> B: Preparation of 3-(2,6-Dimeth^e!nzyIoxy)acetophenone: 
Using lbs mediod of Example 35, Step B, fhe title compound was obtained. 



10 




20 



30 
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'HNMR (270 MHz, CDCI3): 2.4 (s, 6H); 2.6 (s, 3H); 5.1 (s, 2H); 7.1 (dd, 2H); 7.2 (m, 
2H); 7.4 (t, IH); 7.6 (m, 2H). 

Step C: Piepaiatioii of Ethyl 4-^3-(2,6-Kiimethylben2yloxy)phenyl)"4-oxobu 

5 

Using the method of Example 17, Step B, the title compound was obtained. 

^HNMR (270 MHz, CDCI3): 1.2 (s, 3H); 2.4 (s, 6H); 2.8 (t, 2H); 3.2 (t, 2H); 4.4 (q, 
2H); 5.1 (s, 2H); 7.1 (d, 2H); 7.2 (m. 2H); 7.4 (t, IH); 7.6 (m, 2H). 

10 

Step D: Preparation of 4-(3-{2,6-Dimethylbenzyloxy)phenyl)-4- 
oxobutaQecarbohydroxamic acid: 

To a hydroxylamine hydrochloride solution in dry etfaanol, add a solution of potassium 
15 hydroxide in dry ethanol at 35*^C. Cool the mix and add Ethyl 4-(3-(2,6- 

dimethylbenzyloxy)phenyl)-4-oxobutyrate (Step Q, and powdered potassium 
hydroxide. 

After few hours, reaction mixture can be diluted with water and neutralize with 
20 hydrochloric acid, filter and lecrystallize to give tide compound. 

EXAMPLE 50: Synthesis of 4-(3<2,6-DimethyIbenzyloxy)phenyI)-4-oxobutyramide: 



o 




25 



Step A: Preparation of 2,6-Dmiethylbenzyl Alcohol: 



Using the method of Example 35, Step A, the title compound was obtained. 



30 *H NMR (270 MHz, CDCI3): 2.4 (s, 6H); 4.7 (s, 2H); 7.0-7. 15 (m, 3H). 
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Step B: Preparation of 3-(2,6-DiinethyIbeiizyloxy)acetopheaone: 

Using the method of Example 35, Step B, the title compound was obtained. 

5 NMR (270 MHz, COas): 2.4 (s, 6H); 2.6 (s, 3H); 5.1 (s, 2H); 7.1 (dd, 2H); 7.2 (m, 
2H); 7.4 (t. IH); 7.6 (m, 2H). 

Step C: Preparation of Ethyl 4-(3-(2,6-dimethylbeiizyloxy)phenyl)-4-oxobutyrate: 

10 Using the mefliod of Example 17, Step B, the title compound was obtained. 

NMR (270 MHz, CDCI3): 12 (s, 3H); 2.4 (s, 6H); 2.8 (t, 2H); 3,2 (t, 2H); 4.4 (q, 
2H); 5.1 (s, 2H); 7.1 (d, 2H); 7.2 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

1 5 Step D: Preparation of 4-(3-(2,6-Dimethylbenzyloxy)phenyl>4-oxobutyric acid: 

Using the method of Example 35, Step D, the title conq)Ound was obtained. 

^H NMR (270 MHz, CDCI3): 2.4 (s, 6H); 2.8 (t, 2H); 3.3 (t, 2H); 5. 1 (s, 2H); 7.1 (d, 
20 2H); 7.2-7.3 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

Step E: Preparation of 4-(3-(2,6-Dimethylbenzyloxy)phenyl)-4-oxobutyramide: 

To a solution of 4-(3-(2,6-Dimetfaylbenzyloxy)phenyl)-4-oxobutyric acid (Step D) in 
25 DMF, add triethylamine and BOP, after couple of hours of stirring, reaction mixture 
can be added to liquid ammonia at -40°C and tiie resulting mixture can be warmed for 
16 hours to give title compound. 
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EXAMPLE 51: Synfeesis of 4-(3-(2,6-Dime%Ibenzyloxy)phenyl)-4-oxo-2-bute^^ 



Step A: Preparation of 2,6-DimethyIbenzyl Alcohol: 
Using the method of Exanple 35, Step A, Ibe title compoimd was obtained. 
10 *H NMR (270 MHz, CDQa): 2.4 (s, 6H); 4.7 (s, 2H); 7.0-7.15 (m, 3H). 
Step B: Preparation of 3-(2,6-DiniethyIbenzyloxy)acetophenone: 
Using Hie method of Example 35, Step B, tfie title compoimd was obtained. 



NMR (270 MHz, CDQa): 2.4 (s, 6H); 2.6 (s, 3H); 5.1 (s, 2H); 7.1 (dd, 2H); 7.2 (m, 
2H); 7.4 (t, IH); 7.6 (m. 2H). 

Step C: Preparation of Ethyl 4-(3-(2,6-dimethylbenzyloxy)phenyl)-4-oxobutyrate: 

20 

Using the method of Example 17, Stisp B, the title compomid was obtained 

'H NMR (270 MHz, CDCI3): 1.2 (s, 3H); 2.4 (s, 6H); 2.8 (t, 2H); 3.2 (t, 2H); 4.4 (q, 
2H); 5.1 (s, 2H); 7.1 (d, 2H); 7.2 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

25 

Step D: Preparation of Ethyl 4-(3-(2,6-dimethylbenzyloxy)phenyl)-4^xo-3-bromo- 
butyrate: 

To a ice cooled solution of Ethyl 4-(3-(2,6-dimethylbenzyloxy)phenyI)-4-oxobutyrate 
30 (Step C, 3 g, 9 mmol) in dry ether (70 ml) was added dropwise bromine (0.7971 g, 9.9 
mmol) diluted in ether (30 ml). After 4 hours of stirring, reaction mixture was 



acid: 




5 



15 
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concentrated and purified by flash chromatography on silica gel column (ElOAc: Hex, 
1:4) to provide the title compound. 

NMR (270 MHz, CDCI3): 1.2 (s, 3H); 2.4 (s, 6H); 3.1 (m, IH); 3,5 (m, IH); 4.2 (q, 
5 2H); 5.1 (s, 2H); 5.5 (m, IH); 7.1 (d, 2H); 11 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

Step E: Preparation of Ethyl 4-(3-(2,6-dimethylben2yloxy)phenyl)-4-oxo-2-butenoate: 

Tiiethylamine (5.95 g, 58.9 mmol) was added to a solution of Ethyl 4-(3'-(2,6- 
dimethylbenzyloxy)phenyl)-4-oxo-3-bromo-butyTate (Step D, 2.47 g, 5.8 mmol) in 
10 caibon tetrachloride (50 ml). After stirring for 4 hours at room temperature, the reaction 
mixture was filtered through a pad of silica gel few times, and concentrated to give the 
tide compoimd. 

'H NMR (270 MHz, CDCI3): 1.2 (s, 3H); 2,4 (s, 6H); 4.2 (q, 2H); 5.1 (s, 2H); 6.9 (dd, 
15 IH); 7.1 (d, 2H); 7.2 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H); 7.9 (dd, IH). 

Step F: Pieparation of 4-(3'(2,6-Dfane1hyIbenzyloxy)phenyl)-4-oxo-2-butenoic add: 
To a solution of Etfiyl 4-(3-(2,6-dimethyIbenzyIoxy)phenyl)-4-oxo-2-butenoatB (Step 
E) in abs elhanol at low temp, add aqueous sodium hydroxide, after an hour, 
20 concenttate and purify by flash chromatography on silica gel column 
(chloroform:me1banol 95:5 spiked with acetic acid). 

EXAMPLE 52: Synthesis of 4-(3-(2,6*DimefliyIbenzyloxy)phenyl)-3-butenoic acid: 



25 




Step A: Preparation of 2,6-DimethyIbenzyl Alcohol: 




30 



H NMR (270 MHz, CDCI3): 2.4 (s, 6H); 4.7 (s, 2H); 7.0-7.15 (m, 3H). 
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Step B: Piepaxation of 3-(2,6-DimethyIbenzyloxy)acetophenon6: 

Using the method of Example 35, Step the title compoimd was obtained. 

NMR (270 MHz, CDCI3): 2.4 (s. 6H); 2.6 (s, 3H); 5.1 (s, 2H); 7.1 (dd, 2H); 7.2 (m, 
5 IS); 7.4 iU IH); 7.6 (m, 2S). 

Step C: Preparation of Ethyl 4-(3-(2,6-dimethylben2yloxy)phenyl)-4-oxobutyrate: 
Using tiie method of Example 17, Step B, the title compound was obtained. 

10 

'HNMR (270 MHz, CDCI3): 12 (s, 3H); 2.4 (s, 6H); 2.8 (t, IS); 3.2 (t, 2H); 4.4 (q, 
2H); 5.1 (s, 2H); 7.1 (d, 2H); 7.2 (m, 2H); 7.4 (t, IH); 7.6 (m, 2H). 

Step D: Preparation of Ethyl 4-{3-(2,6-dimethylbenzyloxy)phenyl)-4-hydro^-butyrate: 

15 

To a solution of Ethyl 4-(3-(2,6-dim6&yIbaizyloxy)phenyl)-4-oxobutyi:ate (Step C) in 
tetcalqrdiofuraii, add sodium boiohydride dissolved in water, After 3-4 hours of stirring 

■ 

at room temperature, quench with an acid. The organic layer can be taken in 
dichloiomethane, wash with water, aqueous sodium bicarbonate, and brine, dry over 
20 Na2S04, Slter and concentrate. If needed, the compound can be purified by flash 
chromatography on silica gel column (EtOAc:H«). 

Step E: Preparation of Ethyl 4-(3-(2,6-dimethylbenzyloxy)phenyl>4-bromo-butyFate: 

25 To a solution of Elhyl 4-(3-(2,6'dimethylben2yloxy)phenyl>4-hydroxy-butyrate (Step 
D) in dioxane, add phosphorous tribromide in dioxane dropwise. After stirring at room 
temperature for 16 hours, quench with water and chloroform. After few minutes, the 
reaction mixture can be neutralized by mild aqueous base, dry organic layer over 
Na2S04, filter, concentrate and purify by flash chromatogr^hy on silica gel column 

30 (EtOAcihex). 

Step F: Preparation of Ethyl 4-(3-(2,6-dime1hylben2yloxy)phenyl)-3-butenoate: 
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Add Trielhylamine to a solution of E&yl 4-(3-(2,6-dimethyIbeiizyloxy)pheiiyl)-4- 
bromo-butyrate (Step E) in carbon tetrachloride. After stirring approximately for 4 
hours, the mixture can be filtered through a pad of silica gel few times, and concentrate 
to give the title compound. 

5 

Step G: Preparation of 4-(3-(2,6-DimefliyIbenzyloxy)phenyl)-3-butenoic acid: 

To a solution of Ethyl 4-(3-(2,6-dimethylbenzyloxy)phenyl)-3-butenoate (Step F) in abs 
ethanol at low temp, add aqueous sodium hydroxide, after an hour, concentrate and 
10 purify by flash chromatography on siUca gel column (chloroformimetfianol 95:5 spiked 
with acetic acid). 

BIOLOGICAL ACnvriY EXAMPLES 

15 EXAMPLE A. Compound AH improves metaboUc abnormalities in insulm-dependent 
diabetes 

Strqptozotodn (STZ) is a toxin that selectively destroys insulio-produdng pancreatic 
beta ceUs, and is widely used to induce insulin-dependent diabetes in experimental 
20 animals. 

Female Balh/C mice (8 weeks old; 1 8-20 grams body wei^t) were treated with 
streptozotocin (STZ) (50 mg/kg i.p. on each of five consecutive days). Fourteen days 
after the last dose of STZ, blood glucose was measured to verify that the animals were 

25 diabetic, and the mice were divided into two groups of 5 animals each, one groiq) 
receiving Compound AH (250 mg/kg) daily by oral gavage, and the other receiving 
vehicle (0.75% hydroxypropyhnefhylcellulose, a suspending agent, in water). A group 
of nondiabetic mice fix)m the same cohort that did not receive STZ were also 
monitored. Blood samples were taken periodically for determination of blood glucose 

30 concentrations, and body weights were also recorded. 

After several weeks of treatment, blood glucose concentrations in mice treated with 
oral Compound AH beg^n to decrease towardbaseline, whereas blood glucose in the 
vehicle-treated control animals continued to rise. Body weights and blood glucose, 
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triglyceride and cholesterol conceatratioos 14 weeks after the beginmng of drug 
treatment axe shown in Table 1. 



Table 1 Serum chemistries and body weights in stcq)tozotocin diabetic mice treated 
S widi oral Compound AH for 14 weeks 



Group 


Glucose 
mg^dL 


Tri^ycerides 
mg'dL 


Cholesterol 
m^dL 


Body Weight (g) 


Nondiabetic + 
Vehicle 


138 ±6 


88 ±9 


88±6 


21+0.6 


Diabetic + 
Vehicle 


615+46 


154 + 16 


133 + 6 


17.5 + 1.0 


Diabetic 4- 
Conq)oundAH 


207 ± 12 


62 ±7* 


82 + 2* 


21.7 + 0,8* 



* = significantly different ftom STZ Diabetic group, P< ,001 



Oral Compound AH treatment resulted in significant amelioration of metabolic 
10 abnormalities associated with insulin-dependent diabetes. 

EXAMPLE B. Oral Compound AH improves survival of noice with lethal insulin- 
dependent diabetes 

15 Female Balb/C mice (14 weeks old) were treated with a single dose of streptozotocin 
(175 mg/kg i.p.) to induce severe insulin-dependent diabetes. Seven days later, mice 
were divided into ihree treatment groups: Compound AH, piogUtazone, and vehicle. 
&Gce were treated daily via oral gavage, and survival was monitored over time. 

20 Table 2: Survival at 12 weeks 



Groirps 


Survivors 


Vehicle 


0/5 


PiogUtazone 30 mg/kg/day 


2/5 


Compoimd AH 250 mg/kg/day 


4/5 

- 
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All of the diabetic animals tieated with oral vehicle died of severe, uncontrolled 
diabetes. Two of five ajaimals treated with pioglitazone, an antidiabetic insulin 
sensitizer used to tceat humans with noniosuliQ-dependent diabetes, were alive at 12 
5 weeks, but had lost 1 5-20% of &eir body weight Four of the five annnals treated with 
oral Compound AH were alive at 12 weeks, and their body weights recovered and were 
maintained in the normal range. 

EXAMPLE C: Oral Compound AA reduces mortality in severe insulin*<iependent 
10 diabetes 

Female balb/C mice (19 wks of age at start of experiment) were challenged with 
multiple high doses of STZ (75 mg/kg i.p. on 5 consecutive days). Animals were then 
divided in two groups (20 mice / group) matched for severity of diabetes. Four days 
15 after the last dose of STZ, treatments were initiated One group received Vehicle (0.4 
ml of 0.75% HPMC, p.o.), and the other group received oral COMPOUND AA (30 
mg/kg/day ). After three weeks of daily treatment, cumulative mortality in the Vehicle 
Control group was 19/20 mice. In contrast, only 5/20 of the COMPOUND AA mice 
died during this time. 

* 

20 

EXAMPLE D: Compound AH reduces Hie incidence of spontaneous diabetes and 
mortality in NOD mice 

A substantial proportion of NOD ("non-obese diabetic^ mice develop insulin- 
25 d^endent diabetes as a consequence of spontaneous autoimmune destruction of 
pancreatic islet cells. Two groups of 20 NOD mice (6 weeks old) were treated daily 
with either oral Vehicle (0.4 ml of 0.75% hydroxypropyl methylcellulose in water; 

HPMC) or Compound AH (200 mg/kg/day) suspended in HPMC. The incidence of 
mortality due to spontaneous development of severe insulin-dependent diabetes was 
30 monitored over a period of seven months. At the end of this time, 1 3/20 mice treated 
with vehicle had died of uncontrolled diabetes, whereas only 5/20 mice treated with 
Compound AH had died. 
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EXAMPLE E. Compound AW reduces hyperglycemia and hyperlipidemia, and 
ameliorates fatty liver disease in ob/ob obese diabetic mice 

Ob/ob mice have a defect in the gene for leptin, a protein involved in appetite 
5 regulation and energy metabolism, and are hyperphagic, obese» and iasulin resistant 
They develop hyperglycemia and &tty liver. 

Male lean (ob/+ heterozygote) and obese (ob/ob homozygote) C57BL/6 mice 
approximately 8 weeks of age were obtained firom Jackson Labs (Bar Harbor, ME) and 
randomly assigned into groups of S animals such that body weights and blood glucose 

10 concentrations were similar between groups. All animals were maintained imder the 
control of temperature (23 C), relative humidity (50 ± 5 %) and light (7:00 - 19:00), 
and allowed finee access to water and laboratory chow (Formulab Diet S008, Quality 
Lab Products, Elkridge, MD). Blood glucose was routinely determined with glucose 
test strips and a Glucometer Elite XL device (Bayer Corporation). At selected time 

15 points, blood samples (-100 microliters) were obtained widi a heparinized capillary 
tube via the retro-orbital sinus for serum chemistiy analysis. Serum chemistry 
(glucose, triglycerides, cholesterol, BUN, creatinine, AST, ALT, SDH, CPK and fiee 
&tty acids) analyses were performed on a ICtachi 717 Analyzer, and plasma insulin and 
pancreatic insulin were measured by an electrochemiluminescent immunoassay (Origen 

20 Analyzer, Igen, Inc., Gaithersburg, MD). 

Groups of ob/ob mice were divided into treatment cohorts as indicated below, and 
given daily oral doses of Compound AW (10, 30, 100, 150 or 300 mg), rosiglitazone (I, 
3, 10 or 30 mg), or piogUtazone (30 or 100 mg). The latter two conq>ounds are insulin- 
25 sensitizing dmgs used in the treatment of human patients with non-insulin dependent 
diabetes mellitus, and ate used as comparators for efScacy and safety of compounds of 
the invention. The dose ranges of compounds m this experiment were chosen to 
include both subopthnal and potentially supraoptimal doses. 

30 Compound AW produced reduction in blood glucose comparable to that achieved with 
pioglitazone and rosiglitazone, as shown in Table 3. At doses of 100 to 300 mg/kg/day. 
Compound AW reduced serum triglycerides and fatty acids better than did either 
rosiglitazone or pioglitazone at their optimum andhyperglycemic doses. 
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Table 3 Effect of Compound AW, piogUtazone (PG) and rosiglitazone (RSG) on serum 

« 

glucose^ triglycerides, and jGcee &tty acids in ob/ob mice 





V?IUUv/SC7 ST OCIVI 




r IOC rany mqgs x ocm 


fim in 


niyftiL. 




iTiiCionioiesru 


nh/4> 


^ftA R 4. i 9 Q 


ill R4.19n 


*>*71ft 4. "107 
10 ± 157/ .4 


uu/uo 




i(lR A 4. 9 OnO 




AWV-jU 


009.0 ± DiC.D 


'1 iii ft A. 7 ft 


OftCY? il -i_ OC7 Q 


A\A/ 


OPA *> J- Aft 7 


b0.4±7.o 


ZDuZ.Z ± oo4.7 


AW -100 


286 ±47.1 


66.2 ±5.9 


1476 ±82.1 


AW -150 


188.6 ±28.8 


72.6 ± 5.6 


1481 ±158.8 


AW -300 


128.4 ±8.8 

• 


63,6 ± 3.4 


1452.6 ±111.1 


PG-30 


188.2 ±21.4 


111.2±7.5 


2606 ±139.2 


PG-100 


174.6 ±11.5 


95.2 ±4.8 


1983.4 ±66.1 


RSG-1 


142.75 ±8.8 


109.75 ±4.4 


2090.75 ±67.7 


RS6-3 


190.2 ±12.7 


107.8 ±3.8 


2317.6 ±85.3 


RSG-10 


188.2 ±21.4 


111.2±7.5 


2606.4 ±139.2 


RSG-30 


174.6 ±11.5 


95.2 ±4.8 


1983.4 ±66.1 



5 Ob/ob mice develop chronic inflammatory &tty liver disease and are considered to be 
an animal model for nonalcoholic steatohepatitis (NASIQv ^ condition which can lead 
toward progressive dnhosis and liver dysfunction. In NASH, &t accumulation 
increases the susceptibility of the liver to inflammatoiy injury. One chaiaceristic sign 
of NASH in patients is, in the absence of viral infection or alcoholism, elevated levels 

10 in serum of enzymes that are released fijom damaged hepatocytes^ e.g. alanine 

aminotransferase (ALT), aspartate aminotransferase (AST), and sorbitol dehydrogenase 
(SDH). Iliese enzymes are elevated in ob/ob mice as a consequence of &tty liver and 
secondary inflammation. In Table 4, ALT, AST, and SDH in serum samples from mice 
treated with Compound AW, pioglitazone, and rosiglitazone are shown, as ace enzyme 

IS levels in serum fiom normal lean mice and fiom diabetic control mice treated only with 
vehicle. ALT, AST and SDH are significantly elevated in obese diabetic ob/ob mice 
compared to lean mice. Compound AW treatment at doses ranging from 30 mg/k^day 
to 300 m^kg/day resulted in a dose-dependent decrease in serum liver enzymes. In 
contrast, pioglitazone (30 and 100 mg/kg^day) and rosiglitazone (1 to 30 mg/kg/day) 

20 induced an elevation in ALT and AST and did not change SDH. The serum liver 
enzyme profiles conelated with liver histology. Vehicle-treated oh/ob obese diabetic 
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mice had maidiced &t accumulation in the liver in discrete intracellular droplets. Daily 
Compound AW treatment for 4 weeks caused a matlced reduction in liver fat droplets, 
whereas neither pioglitazone nor rosiglitazone reduced the size or density of &t 
droplets in the hepatocytes. 
5 Table 4; Effect of Compound AW, piogJita2X)ne and rosiglitazone on serum enzyme 
indicators of liver injury 



Group 


ALT (UA.) ± ocM 


ACT /I III \ ^ OC&J 

AST (U/Lj ± ocM 




Lean 


106.4 =b 16.3 


25.6 ±2.7 


23.2 ±4.5 


Diabetic 


4472 ± 63.4 


645.6 ±104.8 


745.8 ±102.4 


2022-10 


483.8 db 81 .9 


653.4 ±104.8 


626.8 ± 93.8 


AW -30 


320.2 :k 46.2 


399.6 ±74.4 


333.0 ±66.9 


AW -100 


202.8 ± 38.0 


143,8 ±30.4 


121.2 ±14.1 


AW -150 


149.2 ±15.6 


185.8 ±26.0 


166.2 ±20.0 


AW ^00 


188.2 ±10.3 


335.4 ±44.8 


207.0 ± 29.3 


PG^O 


713.6 ±80.6 


1024 ±88.7 


782.0 ± 70.6 


PG-100 


646.0 ±56.1 


901.0 ±49.3 


603.0 ±27.3 


RSG-1 


668.8 ±42.9 


798.0 ±73.8 


644.5 ±51 .6 


RSG-3 


71 6.6 ±56.6 


853.8 ±43.8 


615.4 ±38.6 


RSG-10 


713.6 ±80.5 


1024.0 ±88.7 


782,0 ± 70.6 


RSG-30 


646.0 ±56.1 


901.2 ±49.3 


603.0 ± 27.3 



10 The ob/ob Nfice gained body weight during Ifae four week treatment period. As is 
shown in Table S, pioglitazone and rosiglitazone exacerbated weight gain relative to 
vehicle-treated mice, whereas Compound AW induced a dose-dependent attenuation of 
weight gain. 
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Table 5: £jBect of Compound AW, Pioglitazone and Rosiglitazone on body weight gain 
of ob/ob mice 



VXTOUpS 


jviean Dooy weignt gam (gramsj 


JlrMU (Veiucie) 


+7.4 


AW-3 mg/Kg^day 


+7.3 


AW-10 mg/Kg^day 


+6.7 


AW-30 mffkg/aay 


+6.4 


AW-lOO mg/kgrday 


+3.4 


AW-150 mg/kg^day 


44.6 


aw-jUU mg/Kg/ciay 


-U. / 


PG-30 mg/kg/day 


+10.0 


PG-lOOmg/kg/day 


+13.6 


RSG - 1 mg/kg/day 


+8.2 


RSG - 3 mg/kg/day 


+8.5 


RSG -10 mg/kg/day 


+11.0 


RSG - 30 mg/kg/day 


+12.0 



5 EXAMPLE F: Acute hypoglyc^nic effects of compounds of the invention in diabetic 
mice: Experiment 1. 

Compounds of the invention display acute antihyperglycemic activity in animals with 
non insu]ia-dq)endeot diaibetes. 

10 

Male ob/ob diabetic mice were randomized into groups of jSve anlnialg each. Body 
weights were SO ~SS g and blood glucose was approximately 300 mg/dL in Ifae fed 
state. A single oral dose of a test substance suspended in 0.5% caiboxymediylcellulose 
vehicle was admimsteied by gavage. Blood glucose was measured in blood droplets 
1 5 obtained by nicki];^ a tail vein with a razor using glucometer test strips and a 

Ghicometer Elite XL device (Bayer) at 0, 0.5, 2, 4, 6 and 1 8 hours after the initial 
dosing. A 10% reduction in blood glucose versus oral vehicle is considered a positive 
screening result Blood glucose reductions were gen^Ily maximal at 6 hours after 
drog administration. 
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Table 6: Acute hypoglycemic effect of compounds of the iiivention in ob/ob obese 
diabetic mice 





BInnri 








To rxcQucuun vs 


1 IwCIUIIdIi \7lwUU 


r\llcr w nouio 


ooniioi 


VehiclB 






Compound AA 


242 d: 25 


-18.5 :b 8.4 


Compound AB 


181:1:19 


-39.1 ± 6.4 


Compound AF 


314:i:32 


-24.6 ±7.7* 


Compound AG 


222db23 


-25,3 ±7.7 


Compound AH 


223±11 


-24.9 ±3.7 


Compound A) 


255 :b9 


-14.1 ±3.0 


Compound AJ 


190:1:14 


-36.0 ± 4.7 


Compound AK 


210±10 


-29.3 ± 3.4 


Compound AL 


168db13 


-43.4 ±4.4 



S ^Initial blood glucose in this group was 416 ± 29 m^dL and fiie 6 hour reading is 
nonnalized to that initial value. In all olher groups in tfiis experiment, mean initial 
blood glucose was <300 mg^dL. 

EXAMPLE G: Acute hypoglycemic effects of compounds of the invention in diabetic 
10 mice: Expt 2 

* 

Compounds of the invention display acute antihyperglycemic activity in animals with 
noninsulin-dependent diabetes. 

15 Male ob/ob mice (50-55 grams; blood glucose -300 mg'dL) were divided into groups 
of five animals each, and given a single oral dose of test drug (250 mg/kg) suspended m 
0.5% caiboxymethylcellulose vehicle; a control group received oral vehicle alone. 
Six hours after oral administration of test drugs or vehicle (control), blood samples 
were obtained from a tail vein and glucose content was determined with a glucometer. 

20 - 



168 



wo 02/100341 



PCTAJS02/18388 



Table 7: Acute hypoglycemic effect of compounds of the invention in oh/ob obese 
diabetic mice 

Blood 

Glucose % Reduction vs 





alier D ncjuio 


Control 














venicie v/onuui 


iTig/aL 


n n 4- 


R n 




Compound AN 


152±11 


-50.2 


±4.5 


% 


Compound AQ 


220±17 


-27.9 


±4.2 


% 


Compound AR 


179 ±14 


-41.3 


±4.2 


% 


Compound AS 


167 ±28 


-45.2 


±2.0 


% 


Compound AT 


198 ±28 


-35.1 


±2.3 


% 


Compound AU 


224±26 


-26.6 


±2.8 


% 


Compound AV 


207 ±23 


-32.1 


±3.0 


% 


Compound AW 


143±15 


-53.1 


±3.1 


% 


Compound AX 


165 ±23 


-45.9 


±2.4 


% 


Compound AY 


185±21 


-39,3 


±2.9 


% 


Compound AZ 


186±10 


-39.0 


±6,1 


% 



5 Oral treatment with compounds of the invention elicits an acute antihyperglycemic 
effect in obese diabetic mice. 

EXAMPLE H: Antidiabetic effects of compounds of the invention in db/db mice 

10 Db/db mice have a defect in leptin signaling, leading to hypeiphagia, obesity and 
diabetes. Moreover, unlike ob/ob mice which have relatively robust islets, their 
insulin-producing pancreatic islet cells undergo failure during chronic hyperglycemia, 
so that they transition firoin hyperinsulinemia (associated with peripheral insulin 
resistance) to hypoinsulinemic diabetes. 

15 

Male dh/db mice were given daily oral treatments with vehicle (0.75% 
hydroxypropyhnethylcellulose) or antidiabetic compounds as indicated below. Blood 
samples were obtained via the retro-orbital sinus for serum chemistry analysis, or via 
the taQ vein for glucose measurement wi& a test strq) and glucometer. 

20 
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After four weeks of daily oral dosing, Compound AW and Compound BH elicited a 
significant leduction in blood glucose. While pioglitazone did initially reduce blood 
glucose over the first 3 weeks» its activity had largely failed at the 4 wieek time point 
and thereafter. The dose of pioglitazone used in this experiment was reported in the 
5 literature to be a maximally-effective dose for treatment of dh/db mice (Shimaya et al. 
(2000). Metabolism 49:41 1-7). 



Table 8 



Groups 


Glucose m^dL 


Glucose (% of Control) 


Vehicle (Control) 


562 db 24 


100^4 


Compound AW -150 
mg/kg 


313 ±34* 


56±6* 


Compound BH- ISO 
mg^ 


229 ±49* 


41±9* 


Pioglitazone - 100 m^kg 


558^28 


99±5 



10 * Less than Vehicle Control value, p< .05 

In a second experiment in db/db mice, antidiabetic activity of Compound BI was 
compared with that of rosigUtazone. After 8 weeks of treatment, blood glucose and 
triglycerides were significantly lower in animals treated with either Compound BI or 
15 rosiglitazone, compared to vehicle-treated controls. The rosigUtazone dose used in this 
study was reported in published literature as the optimum dose for late stage db/db mice 
(Lenhard et al., (1999) Diabetoloeia 42:545-54). Groups consisted of 6-8 mice each. 



Table 9 



Groups 


Glucose (mg/dL) 


Triglycerides (mgAlL) 


Vehicle (Control) 


686 ± 47 


147 ±13 


Rosiglitazone — 20mg1cg 


343 ± 38 ♦ 


89±16* 


Compound BI - 150 mg/kg 


254 ± 30 * 


99±8* 



20 

* = Less than Vehicle Control value, P < .05 (One-way ANOVA) 
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EXAMPLE I: Antidiabetic effects of compoimds of the inventioii in db/db mice. 



dh/db mice have a defect in leptin signalings leading to hypeiphagia, obesity and 
diabetes. Moreover, unlike ob/ob mice on a CS7BLy6J backgromid, db/db mice on a 
5 CS7BL/KS background undergo failure of tbeir insulin-producing pancreatic islet (3 
cells, resulting in progression from hyperinsulinemia (associated with peripheral insulin 
resistance) to hypoinsulinemic diabetes. 

Male obese (db/db homo2ygote) CSTBL/Ksola mice approximately 8 weeks of age, 
10 were obtained from Jackson Labs (Bar Harbor, ME) and randomly assigned into groups 
of S - 7 animals such lliat the body weights (50 -55 g) and serum glucose levels (>300 
mg/dl in fed state) were similar between groups; male lean (db/+ heterozygote) mice 
served as cohort controls. A mitiiinnni of 7 days was allowed for adaptation aft^ 
arrival. All animals were maintained under controlled tenoperatiire (23 ^C), relative 
IS humidity (50 ± 5 %) and light (7:00 — 19:00), and allowed free access to standard chow 
CFoiinulab Diet 5008, Quality Lab Products, Elkridge, MD) and water. 
Treatment cohorts were given daily oral doses of (1% hydroxypropylmethylcellulose), 
Compounds BI, BO, BP, BQ or BR for 2 weeks. At the end of the treatment period 100 
fd of venous blood was withdrawn in a heparinized capillary tube from the retro-orbital 
20 sinus of db/db mice for serum chemistry analysis. 

Effects of compounds of (he inventioa on nonfasting blood glucose are shown in Table 
10; effects on serum triglycerides and free ficitty acids are shown in Table 11. 



171 



wo 02/100341 PCT/US02/18388 

Table 10: The efiGects of Compounds BI, BO, BP, BQ or BR on blood glucose in the 
db/db mouse model 



Groups 


vriucose mgf oju 








100 db 3 


BI-150 mg/kg 


279 ± 35 * 


44±6* 


Bl-lOOmg/kg 


423±53* 


67±8* 


BO - 100 mg/kg 


586 ± 58 


93 ±9 


BP -100 mg/kg 


629 ±86 


99 ±14 


BQ- 100 mg/kg 


473 ± 49* 


75 ±7* 


BR - 82 mg/kg 


703 ±64 


111±10 



Blood glucose levels in lean, nondiabetic dh/+ heterozygote mice were 225 ±15 mg/6L 

5 



Table 1 1: Efifect of Compounds BI, BO, BP, BQ or BR on serum glucose, 
triglycerides, and fiee &tty acids in db/db mice 



Group 


Triglycerides ^ SEM 


Free Fatty Acids ± SEM 




(mg/dL) 


(^M) 


Lean 


142.4 ± 6.3 


2577.6 ±80.8 


Diabetic 


444.3 ±57.3 


4044.9 ±158.5 


B1-150 


103.6 ±8.3 


2234.0 ±162.6 


BI-100 


134.0 ±13.1 


2999.9 ±98.7 


BO-100 


261.1 ±24.3 


3766.3 ±234.5 


BP-100 


302.1 ±28.1 


3772.6 ±182.5 


BQ-100 


131 .6 ±20.7 


2825.9 ±110.9 


BR-82 


253.0 ±32.0 


3653.4 ± 207.5 
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EXAMPLE J: Antidiabetic effects of compounds of the invention in db/db mice. 

db/db mice have a defect in leptin signaling, leading to hypeiphagia, obesity and 
diabetes. Moreover^ unlike ob/ob mice on a CS7BL/6J background, db/db mice on a 
S CS7BL/KS background undergo failure of their insulin-producing pancreatic islet cells, 
resulting in progression firom hyperinsulinemia (associated with peripheral insulin 
resistance) to hypoiosulinemic diabetes. 

Male obese (db/db homozygote) CSTBL/Ksola mice approximately 8 weeks of age, 
10 were obtained from Jackson Labs (Bar Harbor, ME) and randomly assigned into groups 
of 5 - 7 animals such that the body weights (50 -55 g) and serum glucose levels ^300 
mg/dl in fed state) were similar between groups; male lean (db/+ heterozygote) mice 
served as cohort controls. A minimum of 7 days was allowed for adaptation after 
anival. All animals were maintained under controlled temperature (23 ''C), relative 
15 humidity (50 ±5%) and light (7:00 - 19:00), and allowed free access to standard chow 
(Fonnulab Diet 5008, Quality Lab Products, EQcridge, MD) and wat^. 

Treatment cohorts were given daily oral doses of Vehicle (1% 
hydroxypropyhnelhylcellulose), Compounds BI, BS, BT, BU, BV or Fenofibmte for 2 
20 weeks. At the end of the treatment period 1 00 ill of venous blood was withdrawn in a 
heparinized ciq>illary tube from the retco-oibital sinus of db/db mice for serum 
chemistry analysis. 

Effects of compounds of the invention on non&sting blood glucose are shown in Table 
25 12; effects on serum triglycerides and free tatty acids are shown, in Table 13. 
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Table 12: The effects of compounds BI, BS, BT, BU, BV and fenofibrate in db/db mice 



Groups 

• 


Glucose mg/dL 


Glucose 

(% of Control) 


Vehicle (Control) 


6915 ± 55.4 


100 ±8 


BI - 100 mg/kg 


347.0 ±43.1* 


50±6* 


BS- 93 mg/kg 


372.0 ±53.8* 


54±8* 


BT- 107 mg/kg 


684.3 ± 63.6 


99±9 


BU- 128 mg/kg 


5333 ±46.7 


77±7 


BV- 115 mg/kg 


789.5 ±38.9 


114±6 


Fenofibiate — 1 13 mg/kg 


563.2 ±49.0 


81 ±7 



Blood glucose levels in lean, nondiabetic db/+ heterozygote mice were 208.5 ^ 6.6 
mg/dL 

Table 13: Effect of compounds BI, BS, BT, BU, BV and Fenofi^rate on serum 
triglycerides and free fatty acids in db/db mice 



Group 


Triglycerides db SEM 


Free Fatty Acids ± SEM 




(mg/dL 




Lean 


114.2 ±8.7 


2315.8 ± 238.3 


Vehicle 


232.8 ± 20.7 


351 1.8 ±257.6 


BI 


77.8 ± 5.3 


1997.2 ±196.4 


BS 


132.0 ±15.2 


2867.4 ± 267.7 


BT 


211.5±21.5 


3897.7 ±291 .3 


BU 


172.5 ±9.9 


3587.0 ±156.3 


BV 


153.2 ±14.2 


3373.8 ±233.6 


Fenofibrate 


109.3 ±9,1 


331 8.5 ± 208.7 



10 EXAMPLE K: Attenuation of cataiactogenesis of compounds of the invention in 
Zucker diabetic &tty (ZDF) rats 

Cataracts are one of the leading causes of progressive vision decline and blindness 
associated with ageing and diabetes, and the Zucker diabetic fatty (ZDF) model has 
15 many similarities with human cataiactogenesis, including biochemical changes and 
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oxidative stress in the lens. These lats, however, undergo cataiactogenesis typically 
between 14 -16 weeks of age. 

Male ZDF rats and their aged-match Zucker lean (ZL) counterparts (fa/+ or +/+) were 
5 obtained from Genetic Models, Inc. (Indianapolis, IN) aged 12 weeks and acclimatized 
for 1 week prior to study. All animals were maintained under controlled temperature 
(23 relative humidity (50 ± 5 %) and light (7:00 - 19:00), and allowed jfree access 
to standard chow (Formulab Diet 5008, Quality Lab Products, Elkridge, MD) and tap 
water ad libitum. Treatment cohorts were given a daily oral dose of vehicle and 100 

10 mg/kg of BI or BH for 10 weeks. Body weights and blood glucose were routinely 

detemiined (once a week, usually around 10:00 A.M.) ftom tail bleeds with glucose test 
strips and a Glucometer Elite XL device (Bayer Coiporation). At the end of the 
treatment period 100 ill of venous blood was collected (usually 10:00 A.M.) in a 
hqsarinized tube from the tail vein for serum chemistry analysis (Anil34ics, hic, 

IS Gaithersburg, MD). Serum chemistry (glucose (GL), triglycerides (T6), aspartate 
aminotransferase (AST), alanine aminotransfetase (ALT), sorbitol dehydrogenase 
(SDH), and free &tty acids (FFA)) analyses were performed on a Hitachi 717 Analyzer 
(Anilytics, Inc., Gaithersburg, MD). Plasma insulin was measured by an 
electrochemiluminesceat immunoassay, ECL (Origen Analyzer, Igen, inc., 

20 Gaithersburg, MD). The animals were sacrificed and tissues and/or organs (lens and 
liver) were extirpated, weigjbed (wet weight) and processed for biochemical analyses. 
Malondialdehyde (MDA), a major product of lipid peroxidation was assayed in lenses 
according to Ohkawa et al (1979), Analytical Biochem 95, 351-358). 

25 Table 14 shows the incidence of visible cataracts in the eyes of the ZDF rats. Table 15 
indicates additional quantitative indices of cataiactogenesis in the same animals. 
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Table 14: Attenuation of cataxactogenesis by Compounds BH and BI in ZDF rats. 

Cataract Fonnation % Protection 



Animal Gioups 


N 


Left Eye 


Right Eye 


Left Eye 


Rig^t Eye 


Vebicle-Contcol 


6 


6/6 


6/6 


0 


0 


BI 


6 


3/6 


1/6 


SO 


83 


BH 


6 


4/6 


5/6 


33 


17 


Lean 


4 


0/4 


0/4 


N/A 


N/A 



1 5 Table 1 S: Attenuation of cataractogenesis by BH and BI in ZDF lats. 

Weight (mg) Size (nun) Lenticular MDA 



20 


Groups 


Left Lens 


Right Lens 


Left Lens 


Right Lens 


nmol/g lens 




LEAN 


51.2 + 3.5 


59.0 + 0.4 


3.8 ±0.2 


3.9 ±0.1 


0.4 ±0,0 




Vehicle 


15.1 ± 1.4 


16.8+1.7 


1.9 ±0.1 


2.0 ± 0.2 


2.4 ±02 


25 


BI 


38.1+7.3** 


54.9 + 1.2* 


3.4 ±0.2* 


3.8 ±0.1* 


0.8 ±0.1$ 




BH 


27.0 + 7.2 


20.0 + 6.6 


2.5 + 0.3 


2.1 + 0.4 


1.9 + 0.2 



30 Data are means + SEM. *p < 0.05 compared with the vehicle-controls (diabetic) and 
Compoimd BH-treated groups, respectively, **p < 0.05 compared with vehicle- 
controls; Xp ^ 0.05 compai^ with vehicle-controls and Compound BH right lenses, 
respectively (One Way ANOVA, Tukey Test) AU pairwise Multiple Comparison. 

35 EXAMPLE L: Oral BI and BL lower circulating triglycerides, fiee &tty acids, insulin 
and leptin in high fat-fed C57B1/6 J mice 

The high &t-fed mouse is a model for the hypertriglyceridemia and higih circulating 
&tty acid levels, and die insulin and leptin resistance ttiat are found in people at risk for 
40 and with obesity, diabetes, cardiovascular disease and other disorders. Male C57B1/6J 
mice, approximately 8 weeks of age, were randomly assigned into groups of 6 animals. 
They were maintained under controlled temperature (23 ''C), relative humidity (50 + 5 
%) and light (7:00 - 19:00), and allowed firee access to food and water ad libitum. Mice 
were fed a high-fat diet (diet number D124S1, containing 45% of calories as &t 
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(Research Diets, New Brunswick, NJ)) for 6 weeks. After tfie 6 weeks, groups of mice 
received either.vehicle (hydioxymethylcellulose), BI, BL, Wy 14,643 or losiglitazone 
by oral gavage at the indicated doses for an additional 4 weeks while continuing on the 
high-fat diet Plasma chemistries (Anilytics, Inc., Gaithersburg, MD) were assayed 
S after 2 weeks of drag treatments. Plasma serum insulin (Figure 1) and leptin (Figure 2) 
were measured by an electrochemiluminescent inmiunoassay (Origen Analyzer, Igen, 
be, Gaithersburg, MD) after 4 weeks of drug treatments. 



BI and BL were efiective at lowering serum triglycerides and fiiee &tty acids as well as 
10 insulin and leptin serum levels. Serumvaluesfix)mmicefrom the same cohort Clean 
controls") that were maintained on regular lab chow (Fonnulab Diet 5008, Quality Lab 
Products, Elkridge, MD) are shown for comparison. 
Table 16: 

Triglycerides (mg^dL) Free Fatly Acids (umol/L) 



Vehicle 


135 ±40.1 


1686 ± 359.3 


BI (10 mgAcg) 


68.8 ± 5,7 


1227 ± 193.7 


- (SOmg/kg) 


66.5 ± 14.7 


1292 £231.4 


" (lOOmg/kg) 


37.4 ± 8.3 


992.8 ± 172.1 


BL(lOmgflcg) 


80 ± 12.2 


1571.8 ±100.9 


- (30mgflcg) 


66.4 ± 13.7 


1413.2 ± 228.7 


" (lOOmgflcg) 


41 ± 5.6 


1133.5 ±132.7 


Rosiglitazone (1 mg/kg) 


76.6 ± 16.5 


1537 ± 256.3 


" (3 mg/kg) 


1032 ±10.8 


1833.2 ±169.8 


" (10 mg/kg) 


129.5 ±48.7 


18103 ±595 


« (lOOmgflcg) 


88 ± 7.2 


1568.5 ± 197 


Wyl4643 (10 mg/kg) 


70.6 ±10.8 


1512.2 ± 172.9 


" (30 mg/kg) 


88 ± 12.5 


1676 ± 237 


" (100 mg/kg) 


88.4 ±18.8 


1839.8 ± 154.8 


Rosi (3 mg/kg) + 


54.3 ± 10.5 


1649.7 ± 260.5 



Wyl4643 (100 mg/kg) 
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EXAMPLE M: Oral BI lowers circulating triglycerides, free fatty acids, iosulin and 
leptin in high fat-fed Sprague Dawley rats 

The high fat-fed rat is a model for insulin and leptin resistance. Sprague-Dawley rats 
5 have an intact leptin system and respond to a high £at diet with hyperinsulinemia due to 
a downregulation of the normal insulin response in peripheral tissues such as liver, 
adipose tissue and muscle 

Male Sprague-Dawley rats, approximately 17 weeks of age, were obtained &om 
10 Jackson Labs (Bar Harbor, ME) and randomly assigned into groups of 5 - 7 animals; 
Ifae body weights were similar between groups. All animals were maintained in a 
temperature-controlled (25^) &cility with a strict 12 h light/dark cycle and were given 
jB:ee access to water and food. Rats were fed a hig^-&t diet (diet number D124S1 
(containing 45 % of calories as fiit). Research Diets, New Bnmswick, NJ) for one 
IS month prior to drug treatment 

Groiq>s of 6 Sprague-Dawley rats were treated with a single daily dose of vehicle 
(hydroxymethylcellulose), BI (10, 30 andlOO mg^), or rosiglitazone (3 mg/kg) for 6 
weeks while maintaining the high-fat diet At the indicated time pomts, blood sainples 
20 ('-lOO id) were obtained via the tail vem for serum chemistry analysis. 

BI (30 mg/kg) reduced serum insulin, trigflycerides; BI at all doses reduced fiee &tty 
acids. 



25 Table 17: Effect of BI and rosiglitazone on serum glucose, insulin, triglycerides and 
free &tty acids in high-fat fed Sprague-Dawley rats 





Group 


Oncose 




Triglycerides 


Free Fatty Adds 






(mg/dL) 


(ng/ml) 


(mg/dL) 


(pMoVL) 


30 


Lean 


123.8 + 7.0 


0.72 ± 0.1 


179.0 ±72.3 


743.5 + 57.4 




Vdiicle 


122.3 ± 5.9 


1.78+0.3 


200.7 ±39.2 


942.5 ±181.0 




BI-10 


117.3 + 8.8 


2.18 ±0.9 


183.7 ±58.4 


923.7 ±161.3 




BI-30 


127.3 ±22.2 


1.46 ±0.2 


129.3 ±20.0 


738.7 ± 50.0 


35 


Bl-lOO 


19.3 ±3.5 


1.79 ±0.2 


171.7 ±33.1 


725.7 ± 87.5 




RG-3 


119.8 + 5.4 


1.57 ±0.2 


134.2 ±15.2 


758.8 ±61.0 
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CLAIMS 



Wbat is claimed is: 



1. A biologicaUy active agent, wherein tlie agent is a conqpound of fle 
fionnula: 



A(CH2),(N)q(CH2)i; O- 




I 




/ (CH2)/ X Q 



wherein 



n is lor 2; 
m is 0 oil; 
q isOorl; 
t is 0 oil; 

R is alkyl having fix>m 1 to 3 carbon atoms; 

is hydrogen, halo, or alkoxy having firom 1 to 3 carbon atoms; 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and peifluoromethoxy; or 

cycloalkyl having from 3 to 6 ring caibon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 
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a 5 or 6 membeicd heteroaroniatic ring having 1 or 2 ring heteroatoms 
selected firom N, S and O and the heteroaroniatic ring is covalenily bound 
to the remainder of the compound of formula I by a ring carbon; and 

X is •-CH2-, Q is -OR^and is ethyl; or X is -CHaCR^^R"- or- 

CH2CHCNHAc)-wherein each of R^^ and R^"^ is independently hydrogen 
or methyl, Q is OR^ and R^ is hydrogen or alkyl having from 1 to 7 
caibon atoms; or X is -CH2CH2- and Q is NR^^'^ wherein one of R^^ 
and R' ^ is hydrogen, alkyl having from 1 to 3 carbon atoms or hydroxy, 
and the other is hydrogen or alkyl having from 1 to 3 carbon atoms; 

or when R^ is hydrogen, a phaimaceutically acceptable salt of the compound. 

2. The biologically active agent of claim 1, wherein the agent is a 
compound of the fonnula: 




OR 



I 



I 



wherein 



n 



is 1 or 2; 



m 



isOor 1; 



q 



isOor 1; 



t 



isOor 1; 



is alkyl having from 1 to 3 carbon atoms; 
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A is phenyl, unsubstitated or substituted by 1 or 2 groups selected from: 

halo, alkyi havmg 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloaDcyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are mdependently mono- 
substituted by metbyl or ethyl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound of formula I by a ring carbon; and 

X is -CHr and is ethyl; or Xis -CH2CH2- or-CHzCHCNHAc)- and is 
hydrogen or alkyl having from 1 to 7 carbon atoms; 

or when R^ is Iiydrogen, a phaimaceutically acceptable salt of the compound. 

3. The agent of claim 2, wherein R^ is hydrogen or ett^L 

4. The agent of claim 2, wheiem q is 0. 

5. The ^ent of claim 2, wherein X is -CH2CH2". 

6. The agent of claim 2, wherein A is phenyl, unsubstitated or substituted 
by 1 or 2 groups selected from: halo, alkyl having 1 or 2 carbon atoms, 
perfluoromethyl, alkoxy having 1 or 2 carbon atoms, and perfluorometho:?^. 

7. The agent of clatm 6, wheiein each halo is independently fluoro or 
chloro. 

8. The agent of claim 7, wherein each halo substituent on phenyl ring A is 
fluoro. 

9. The agent of claim 8, wherein phenyl ring A is substituted by 2 fluoro 
groups. 
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10. Hie agent of claim 6, wherein the alkyl or alkoxy has 1 carbon atom. 



•ill 



11. The agent of claim 2, wherein A is cycloaOcyl having fix>m 3 to ,6 ring 
carbon atoms wherein the cycloalkyl is unsubstitated or one or two ring carbons 
axe independently mono-substitated by methyl or ethyl. 

12. The agent of claim 1 1, wherein flie cycloalkyl is unsubstitated or one or 
both ring carbons adjacent to the ring carbon covalently bound to the remainder 
of the compound of formula I are independently mono-substituted by methyl or 
ethyl. 

13. The agent of claim 12, wherein A is unsubstituted cyclopropyl. 

14. The agent of claim 2, whmin q is 1 and is methyl. 

15. The biologically active ag^t of claim 2, wherein the agent is a 
compound of the formula: 
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wherein 
n is 1 or 2; 
m is 0 or 1; 
q isOorl; 
t isOorl; 

2 3 

R" and R' are each independently selected &om hydrogen, halo, eikyl 
having 1 or 2 caibon atoms, perfluoromethyl, alkoxy having 1 or 2 

va— ~v<Vi«& l««»«r««»«»j J ti - m ■■■W Tnm ri'^ JT j| 

is alkyl having from 1 to 3 carbon atoms; and 

X is -CH2- and R' is ethyl; or Xis -CH2CH2- or-CH2CH(NHAc)- and B} is 
hydrogen or alkyl having from 1 to 7 caibon atoms; 

or when R^ is hydrogen, a phannaceutically accq)table salt of the compomid. 

16. The agent of claim 15, wherein R^ is t^drogen or ethyl. 

17. The agent of claim 1 6, wherein the compound is 4-[4-(2-(N-(2- 
fluorobenzyl)-N-methylamino)ethoxy)phenyl)]-4-oxobutyric acid. 

1 8. The agent of claim 1 6, wherein the conq)ound is (2RS) 2-(N>acetyl)-4-(4- 
(2,6-difluon>benzyloxy)phenyl)-4-oxobutyric acid. 
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19. The agent of claim 16» wherein the compound is 4-(3-(4- 
tri£luoromethylben:^loxy)phenyl)-4-oxobutyric acid. 

20. The biologically active agent of claim 1 5, wherein Hit agent is a 
compound of the formula: 




wherein 

n is 1 or 2; 
m is 0 or 1; 

p is 1 and is ethyl; or p is 2 and is hydrogen or alkyl having fiom 1 to 
7 caibon atoms; 

R andR are each independently selected from hydrogen, halo» aOcyl 
having 1 or 2 caibon atoms, perfluoromefhyl, alkoxy having 1 or 2 
carbon atoms, and peifluoromethoxy; 

or when R^ is hydrogen, a phamiaceutically acceptable salt of the compound. 

21. The agent of claim 20, wherein R' is hydrogen or ethyl. 

22. The agent of claim 21, wherein the compound is 4-(3-(2,6- 
Dtmethoxybenzyloxy)phenyl)-4-oxobutyric acid. * 
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23. The agent of claim 20, wherein one of and is hydrogen or halo and 
the other is halo. 

24. The agent of claim 23, wherein the compound is 4-(4-(3" 
fluorobenzyloxy)phenyl)-4-oxobutyric acid. 

25. The agent of claim 23, wherein the compomid is 4-(4-(4- 
£luoroben2yloxy)phenyl)-4-oxobutyric acid. 

26. The agpnt of claim 23, wherein the compound is 4-(4-(2- 
chlorobenzyloxy)phenyl}-4-oxobu1yric acid. 

27. The agent of claim 23, wherein R^ is fluoro and R^ is hydrogen. 

28. The ag^ of claim 27, wherein the compound is 4-(4-(2- 
fluoroben2yloxy)phenyl)-4-oxobu1yric acid. 

29. The ag^t of claim 27, wherein the conqx)und is 4-(4-(2'-(2> 
fluorophenyl)ethoxy)phei]yl)-4-oxobutyric acid. 

30. The agent of claim 27, wherein the compound is ethyl 4-<4-(2- 
fluoroben2^1oxyl)phenyl)-4-oxobutyrate 

3 1 . The agent of claim 27, wherein the conq)ound is ethyl 4-(3-(2- 
fiuon)benzyloxyl)phenyl)-4-oxobutyrate. 

32. The agent of claim 2 1 , wherein R^ is fluoro and B? is fluoro. 

33 . The agent of claim 32, wherein the compound is 4-(4-(2,5- 
diiluon)ben^loxy)phenyl)-4-oxobutydc add. 

34. Hie agent of claim 32, wherein the compound is 4-(4-(2,4- 
difluotobenzyloxy)phenyl)>4-oxobutyric acid. 
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35. The agent of clahn 32, wherein Ihe compound is Ethyl 4-(4-(2,6- 
difluoroben2yIoxy)phenyl)me1hyI-3-K)xobutyiate. 

36. The agent of claim 21 , wherein is methyl. 



37. The agqnt of claim 36, wherein the compound is 4-(3-(2-Fluoio-6- 
mefhyIben2yIoxy)phenyl)-4-oxobutyric acid. 

38. The agent of claim 36, wherein Ihe compound is Ethyl 4-(3-(2,6- 
dime1hytbenzyloxyl)phenyl>4-oxobutyrate. 



39. The agent of claim 36, wherein the compound is -(4-(2,6 
di!nethylbenq'loxj')pheayI)-4-oxobut>'ric acid. 

40. The agent of claim 2, wherein die compound is 4-(3-((Cyclobutyl)- 
methoxy)phenyl)-4-oxobutyric acid. 



41 . The agent of claim 1 , wherein A is 2,6 -dimethylplenyl; 

t is 0, q is 0, n is 1, m is 0, x is -CHzCRV-, R^^ is hydrogen and R*^ is 
hydrogen. 

42. The agent of claim 41 , wherein the compound is 4-(3-(2,6- 
dimethylben2yloxy)phenyl)-4-oxo-2,2-dimethylbu1yric acid. 

43 . The agent of claim 41 , wherein the compound is 4-[[4-(2,6- 
dimethyIben2yIoxy)-3"methoxy]phenyl]-4-oxobutyric acid. 

44. The agent of claim 1 , wherein the compound is 4-(3-(2,6- 
DimethyIben2yloxy)phenyl)-4-oxobutanecarbohydroxainic acid. 



45. The agent of claim 1 , wherein the compound is -<3-{2,6- 
Dimethylbenzyloxy)phenyl)-4-oxobutyramide. 
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46. The biologically active agent of claim 32, wherein the agent is a 
compound of the foimula: 



F 




wherein 

n islor2; 
m isO; 

is H or alkyl having fcom 1 to 7 caibon atoms; 
or when is hydrogen, a phaimaceutically acceptable salt of the compound. 

47. The agent of claim 46, wherein the compound is 4-(4-{2,6- 
difluorob6nzyloxy)phenyl)-4-oxobutyric acid. 

48. The ag^t of claioai 46, wherein die compound is Ethyl 4-(4-(2,6- 
difluoroben2yloxyl)phenyl)-4-oxobutyrate. 

49. The agent of claim 46, wherein the compound is 4-(3-(256- 
difluorobenzyloxy)phenyl>4-oxobutyric acid. 

50. The agent of claim 46, wherein the compound is 4-(2-(2,6- 
difluoroben2yloxy)phenyl>4-oxobutyric acid. 
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51. The agent of claim 21, wherein one of and is methyl, methoxy or 
peifluoromefhyl and the other is hydrogen or methyl. 

52. The agent of claim S 1, wherein R is methyl, metho;^ or perfluoromethyl 
and R is hydrogen. 

53. The agent of claim S2, wherein the compound is 4-(4-(2- 
methyoxybenzyloxy)phenyl)-4-oxobutyric acid. 

54. The agent of claim 52, wherein the compound is 4-(4-(2- 
methylben^loxy)phenyl>4K>xofautyric acid 



methyIben^lo;gr)phenyl)-4-oxobutyric acid. 



56. The agent of claim 52, wherein the compound is Ethyl 4-(4-(2- 
mefliylben2yIoxyl)phenyl)-4-oxobutyrate. 

57. The agent of claim 52, wherein the compound is 4-(4-(2- 
trifluoiDmethylben2yIoxy)phenyI)-4-oxobut>Tic acid. 

58. The agent of claim 51 , wherein R^ is methyl and R^ is methyl. 

59. The agent of claim 58, wherein the compound is 4-(4-(2,S- 
dime1hyIben2yloxy)phenyl)-4-oxobutyric acid. 



60. The agent of claim 58, wherein the compound is 4-(3-(2,6- 
dimethyIben2yloxy)phenyl)r4-oxobutyric acid. 

61. The agent of claim 21, wherein R^ is hydrogen and R^ is hydrogen. 

62. The agent of claim 61, wherein the compound is 4-(4- 
(benzyloxy)phenyl>4-oxobutyric add. 
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63. The biologically active agent of claim 2, wherein the agent is a 
compound of the fonnula: 

0 




wherein 

is hydrogen or all^l having £rom 1 to 7 carbon atoms, 
or when is hydrogen, a phaxmaceutically accq>table salt of Ifae compound. 

64. The agent of claim 63, wherein is hydrogen or ethyl. 

65. The agent of claim 64, wherein the compound is 4-(4-((cyclopropyl)- 
methyoxy)phenyl)-4-oxobutyric acid. 

66. The agent of claim 64, wherein the compound is 4-(3-((cycloptopyl)- 
meftoxy)pheiiyl)-4-oxobutyric acid. 

67. The biologically active agent of claim 2, wherein the agent is a 
compound of the fomula: 




IC 
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wherein 



n 



is 1 or 2; 



R is hydrogen or alli^l having from 1 to 7 carbon atoms; and 

Het is a S or 6 membered heteroaromatic ring having 1 or 2 ring heteioatoms 
selected from N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound of formula IC by a ring carbon. 

68. The agent of claim 67, wherein is hydrogen or ethyl. 

69. The agent of claim 68, wherein the comnound is 4-^4-rf2-T>vridinvlV 
me1hoxy)phenyl)-4-oxobu1yric acid. 

70. The agCTt of claim 68, wherein the coinpouiul is 4-(4-(2-(2- 
thienyl)e1hoxy)phenyl)-4-oxobutyric acid, 

71. A biologically active agen^ wherein the agent is a compound of the 



formula: 




O 

II 

(CH2)„-<CCH2),-S-Z 



n 



A-(CH2)m, 



wherein. 



n 



is 1 or 2; 



t 



is 0 or 1; 
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m is 0 and r is 1, ormis 1 andris 0; 

A is phenyl, imsubstituted or substituted by 1 or 2 groups selected firom: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, aikoxy haviag 1 
or 2 caibon atoms, and perBuoromethox^, or 

cycloalkyl having bam 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are mono-substituted by 
methyl or ethyl; or 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring h6trax>atonaiS 
selected fix)m N, S and O and the heteroaromatic ring is covalently bound 
to the rramaind^ of the compound of formula n by a ring carbon; 
Z is 



— CHzCaiCOzR* or 




R is hydtogpn or aU^I having fDom 1 to 7 caibon atoms; 

R"^ is hydrogen; -NHCOOC(CH3)3; -NHCH3; or -4raCH2CH3; 

or when is hydrogen, a phamiaceutically acceptable salt of the compound. 

72. The agent of claim 71, wherein A is cycloalkyl having fiom 3 to 6 ring 
caibon atoms wherein the cycloalkyl is unsubstituted or one or both of the ring 
carbons adjacent to the remainder of the compound of formula n are mono- 
substituted by methyl or ethyl. 

73. The agent of claim 71, wherein A is phenyl, unsubstituted or substituted 
by 1 or 2 groups selected fix>m: fluoro, alkyl having 1 or 2 carbon atoms, 
per&uoromethyl, alkoxy having 1 or 2 caibon atoms, and perfluoromethocy. 
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74. The biologically active agent of claim 73, wherein fhe agsat is a 
compound of the fonnula: 




.0 V \) (CHA„-(C( 



(CH2),„-(CCH2),-S-Z 

HA 



wherein 



m 0 or It 



is 0 or 1; 



IS 




— CH2CHCO2R' or 



R is hydrogen or alkyl having from 1 to 7 carbon atoms; 

R" is hydrogen; -NHCOOC(CH3)3; -NHCH3; or ^mCH2CH3; 

R is hydrogen or halo; 

or when is hydrogen, a phaimaceuticaUy acceptable salt of the compomid. 

75. The agent of claim 74, wherein R^ is hydrogen or ethyl. 

76. The agent of claim 75, wherein the compomid is 3-[(4-(2- 
fluon)benzyloxy)phenyl)~methylthio]propionic acid. 
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77. The agent of claim 75, wherein the compound is 3-[(4-(2,6- 
difIuorobenzyloxy)phenyl)-methylthio]propiomc acid. 

78. The agent of claim 75, whetein the compomid is 3-(2-(4-(2»6- 
difluorobenzyloxy)phenyl)-2-oxoe%l)thio-<lH-l A4)-triazol^ 

79. The agent of claim 75, wherein the compound is (2RS) 2-(N-Boc>3-[2- 
(4-(2,6-difluorobenqrloxy)phenyl)-2-oxoethyl]thiopropiomc acid. 

80. A biologically active agent, wherein the agent is a conq>ound of the 
formula: 




wherein 

n islor2; 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein one or botih ring 
carbons are independently mono-subsdtuted by methyl or ethyl; or 
a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected fiom N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound of formula HI by a ring carbon. 
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81. The agent of claim 80, wherein A is phenyl, unsubstituted or substituted 
by 1 or 2 groups selected firom: halo, alkyl having 1 or 2 carbon atoms, 
perfluoromethyl, alkoxy having 1 or 2 carbon atoms, and perfluoromethoxy. 

82. The agent of claim 8 1 , wherein the compound is 5-[(4-(2,6- 
difluorobenzyloxy)phenyl)-methyl]-lH-tetrazole. 

83. A biologically active agent, wherein the agent is a compound of the 
formula: 




wherein 

is hydrogen or alkyl having from 1 to 7 carbon atoms; 
or when is hydrogen, a pharmaceutically acceptable salt of the compound. 
84. The agent of claim 83, wherein R^ is hydrogen or ethyl. 

• 85. The agent ofclaim 84, wherein the compound is 4-(2,6-difluoropheayI)- 
4-oxobutyric acid. 

86. A biologically active agent, wherein Ihe agent is a compound of the 
formula: 



O R^^ 
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whexein 

n is 1 or 2; 

is hydrogen or aflgrl having fsom 1 to 7 carbon atoms; 
R^^ is hydroxy or hydrogen; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected &om 

halo, alky] having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wheieia the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted bv methvl or ethvl: or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected fiom N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound of formula I by a ring carbon; 
or a pharmaceutically acceptable salt of the compound. 

87. The biologically active agent of claim 86, wherein the agent is a 
compound of the formula: 

O OH 




wherein 

n is 1 or 2; 

R' is hydrogen or alkyl having from 1 to 7 carbon atoms; 
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A is phenyl, imsubstituted or substituted by 1 or 2 groups selected fiom 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perQuoromethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a 5 or 6 membered heteroaromatic ring having I or 2 ring heteroatoms 
selected fiom N, S and O and the heteroaromatic ring is covalentty bound 
to the remainder of the compound of formula I by a ring carbon; 
or a pharmaceutically acceptable salt of the compound. 

88. The biologically active agent of claim 87, wherein the agent is a 
compound of the fozmula: 



O OH 




wherein 



n is 1 or 2; 

R' is hydrogen or alkyl having fiom 1 to 7 carbon atoms; 

m 

2 3 * 

R and R axe each independently selected bom hydrogen, halo, alkyl having 1 
or 2 carbon atoms, p^uoromethyl, alkoxy having 1 or 2 caifoon atoms, 
and perfluoromethoxy; 

or a phamoiaceutically acceptable salt of tiie compound. 
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90. The agent of claim 89, wherein the componnd is ethyl 2-hydroxy-4-oxo- 
4-(4-(2,6-difluoroben2yloxy)phenyl) but-2-enoatB. 

91. The ag^t of claim 86, wherein the compound is 4-(3-(2,6- 
Dimetfaylbenzyloxy)phenyl)-4-oxo-2-butenoic acid. 

92. A biologically active agrat, wherein flie agent is a compoimd of the 
formula: 



A(CH: 




OR' 



XCI 



wherein 

n is 1 or 2; 

R^ is hydrogen or alkyl having firom 1 to 3 carbon atoms; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from 

halo, alkyl having 1 or 2 carbon atoms, peifluoromethyl, alkoxy having 1 

* 

or 2 carbon atoms, and peifluoromethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by metbyl or ethyl; or 

a 5 or 6 membered heteroaiomatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and flie heteroaromatic ring is covalentty bound 
to the remainder of the compound of formula I by a ring caibon; 
or a pharmaceutically acceptable salt of the compound. 



93. The agent of claim 92, wherein the compound is 4-(3-(2,6- 
Dimethylbenzyloxy)phenyl)-3-butenoic acid. 
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94. A biologically active agent, wherein Hit agent is a cotnpoimd of the 
formula: 



R is hydrogen or alkyl having &om 1 to 3 carbon atoms; and 

A is phei^l, unsubstituted or substituted by 1 or 2 groups selected from 

halo; alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromelhoxy; or 

cycloalkyl having fiom 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or etiiyl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected fiom N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound of formula I by a ring carbon; 
or a pharmaceutically acceptable salt of the compound. 

9S. The agent of claim 94, wherein the compound is 4-(3-(2,6- 
Dimethylbeii27loxy)phenyl)butyric acid 




CXVI 



wherein 



n 



is 1 or 2; 
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96. A biologically active agent, wherein the agent is a compound of the 
fonnula: 

O 




cxvn 



wherein 

n isO, lor2; 

is hydbrogen oralkyl having fiom 1 to 3 caibon atoms; 

R^^ is hydrogen or aO^l having from 1 to 3 caibon atoms; 

R^ is hydrogen, halo, hydroxy, or alkoxy having from 1 to 3 carbon atoms; 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fiom 

halo, alkyl having 1 or 2 caibon atoms, perfluorometbyl, alkoxy having 1 
or 2 carbon atoms, and petfluoromethoxy; or 

cycloalkyl having fiom 3 to 6 ring carbon atoms wherein ttie cycloall^I 
is unsubstituted or one or two ring caibons are independently mono- 
substituted by methyl or ethyl; or 

a 5 or 6 membeied heteroaromatic ring having 1 or 2 ring heteroatoms 
selected fiom N, S and O and the heteroaromatic ring is covalentiy bound 
to the remainder of the compound of fonnula I by a ring caibon; 
or a pharmaceutically acceptable salt of the compound. 

97. The agent of claim 96, wherein the compound is 4-[5-[[N-(4- 
TrifIuoromethyIbenzyl)aminocaibonyl]-2-methoxy]phenyl]-4-oxobutyric acid. 
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98. The agent of claim 96, wherem the compound is 4-[5-[[N-(2,6- 
DimethyIbenzyl)anMnocaibonyI]-2-methoxy]phenyl]-4K>xobu^ acid. 

99. A compomid of the formula: 




wherein n is 1 or 2; t is 0 or 1; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected £rom: 

halo, alkyl having 1 or 2 caifoon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perQuoiomethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected fiom N, S and O and 4ie heteroaiomatic riag is covalently bound 
to die remainder of the compound by a ring carbon. 

100. A compound of the formula: 



(XV) 




(CHzXn-COzH 



O^CH2)tfn-A 

whereinmis l;nisl or 2; t is 0 or 1; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fiom: 

halo, aUcyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and peifluoromethoxy; or 

cycloalkyl having from 3 to 6 ring caibon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 
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a S or 6 membeted heteroaromatic ring having 1 or 2 ring hetBroatoms 
selected &om N, S and O and Hie heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon. 

1 0 L A compound of Ibe formula: 

Y— '-(CH2)m-C02C2H5 
POV) 

wherein m is 1; n is 1 or 2; t is 0 or 1; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, aOcyl having 1 or 2 carbon atoms, perfluoromelhyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloaDcyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a S or 6 membeied heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and tiie heteroarontiatic ring is covalently bound 
to the remainder of the compound by a ring carbon. 

1 02. A compound of the fimnula: 



(XXIV) 




0-(CH2)„-N-(CH2)rA 

wherein is alkyl having fix>m 1 to 3 carbon atoms; n is 1 or 2; t is 0 or 1; and 
A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 

or 2 carbon atoms, and perfluorometfaoxy; or 
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cycloalkyl having from 3 to 6 ling carbon atoms wherein fhe cycloalkyl 
. is unsubstituted or one or two ring caifoons are independently mono- 
substituted by methyl or ethyl; or 

a S or 6 membered heteioaromatic ring having 1 or 2 ring heteioatoms 
selected firom N, S and 0 and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon. 

1 03 . A compound of the fomiula: 





0-(CH2X,-N-(CH2)rA 



(XXV) 

wherein is aUcyl having fiom 1 to 3 caibon atoms; is dSkyl having fiom 1 
to 7 carbon atoms; n is I or2;tis0or l;and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fionu 

halo, alkyl having 1 or 2 caibon atoms, peifluoromethyl, alkoxy havmg 1 
or 2 caibon atoms, and p«:fhiorametiliox;^ or 

cycloalkyl having fiom 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or efhyl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected fiom N, S and O and the heteroaromatic ling is covalendy bound 
to the remainder of the compound by a ring carbon. 



202 



wo 02/100341 



PCTAJS02/18388 






"-CaCHz-Br 



0<CH2)tHi-A 
(XXVT) 

wherein n is 1 or 2; t is 0 or 1; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected finom: 

halo, alkyl having 1 or 2 carbon atoms, perfluoiomethyl, alkoxy having 1 
or 2 caibqn atoms, and perfluororae^oxy; or 

cycloalkyl having firom 3 to 6 ring carbon atoms whmin Hie cycloall^l 
is unsubstituted or one or two ring carbons are independently mono- 
substituted fay metiQrl or ethyl; or 

aS or 6 memberedheteroaiomatic ring having 1 or 2 ring heteroatoms 
selected firom N, S and O and fte heteroaromatic ring is covalently bound 
to tfie remainder of the compound by a ring carbon. 

lOS. A compound of the formula: 



(HCH2)tH,-A 

pOCVIIQ 

whereinnis 1 or2;tis0or l;and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fiom: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 caibon atoms, and perfluoromelhox;^ or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by melhyl or ethyl; or 
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a 5 or 6 membeied beteroaiomatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ting is covalently bound 
to the remainder of the compound by a ring cad^on« 

1 06. A compound of the foimula: 




CO2C2H5 



(LXD 



whereinnis 1 or2;ti8 0or l;and 

A is phenyl, unsuhstituted or substituted by 1 or 2 groups selected fiom: 

halo, alkyi having 1 or 2 carbon atoms, perQuoromethyl, alkoxy having 1 
or 2 caibon atoms, and perfluoromedioxy ; or 

* 

cycloalkyl havii^ from 3 to 6 ring caibon atoms wherein the cycloalkyl 
is unsttbstitated or one or two ring carbons are independently mono- 
substituted by methyl or etibyl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the hetezoazomatic ring is covalently bound 
to the rranainder of tiie compound by a ring caibon. 

107. A compound of the formula: 




CO2H 



CKCH2W-A 
(LXn) 



wherein n is 1 or 2; t is 0 or 1; and 

A is phenyl, unsuhstituted or substituted by 1 or 2 groups selected firom: 

halo, alkyl having 1 or 2 carbon atoms, perQuoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 
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cycloalltyl having from 3 to 6 ring carbon atoms wherein the cycloalky 1 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a S or 6 membeied heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon. 

108« A compound of the formula: 



(uon) 

wherein is chloro; n is 1 or 2; t is 0 or 1; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl haviag 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perQuoromethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is co valency bound 
to the remainder of the compound by a ring carbon. 
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1 09. A compound of the fonnula: 

H— CO2C2H5 




0-(CH2)„-N-{CH2)rA 



(LXVl) 

wherein is alkyl having fiom 1 to 3 caibon atoms; n is 1 or 2; t is 0 or 1; and 
o A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fix)m: 

halo, alkyl having 1 or 2 caibon atoms» perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluofomethoxy; or 

cycloalkyl having fiom 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a S or 6 membered heteroaromatic ring having 1 or2ringheteroatoms 
selected fiom N, S and O and the heteroaromatic ring is covalendy bound 
to the remainder of tiie compound by a ring carbon. 

110. A compound of the formula: 



CKCH2>n-N-(CH2)rA 
(LXVIO 

wherem is alkyl having from 1 to 3 carbon atoms; n is 1 or 2; t is 0 or 1 ; and 
A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 

or 2 caibon atoms, and perfluoromethoxy ; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 
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a 5 or 6 membeied hetBioaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and 0 and the heteroaiomatic ring is covalently bound 
to the lemainder of the compound by a ring carbon. 

111. A compound of the formula: 



CKCHzXi-JSHCHzVA 

(LXVHD 

wherein is alkyl havmg j&om 1 to 3 carbon atoms; is chloro; n is 1 or 2; t is 
Oor l;and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 carbon atoms, perfiuorametfayl, aDcoxy having 1 
or 2 carbon atoms, and perfluoromettiox?^ or 

cycloalkyl having firom 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independency mono- 
substituted by mettiyl or e&yl; or 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon. 
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1 12. A co: 



imd of the fonnula: 



COCH3 



0-{CH2)„4^(CH2)rA 
(XXIV) 

wherein is alkyl having JBrom 1 to 3 caibon atoms; n is 1 or 2; t is 0 or 1; and 
A is phenyl, unsubstituted or substituted by 1 or 2 groups selected finom: 

halo, allsyl having 1 or 2 carbon atoms, peifiuoromefliyl, alkoxy having 1 

or 2 caibon atoms, and perfluoromefhoxy; or 

cycloalkyl having fiom 3 to 6 ring caibon atoms wherein the cycloalkyl 
is unsabstttuted or one or two ring carbons aie independently mono- 
substituted by methyl or ediyl; or 

a S or 6 membered heteroaiomadc ling having 1 or2nnghetBioatoms 
selected from N, S and O and the heteroaiomatic ring is covalently boimd 
to the remainder of the compound by a ring carbon. 

1 13. A compomid of the fonnula: 



wherein is alkyl having fiom 1 to 3 caibon atoms; n is 1 or 2; t is 0 or 1; and 
A is phenyl, unsubstitutBd or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 caibon atoms, perfluoromelhyl, alkoxy having 1 

or 2 carbon atoms, and peilBuoiomethoxy ; or 

cycloalkyl having fiom 3 to 6 ring caibon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 




CKCH2Xi-N-(CH2)rA 



(LXX) 
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a S or 6 membeied heteroaromatic ling having 1 or 2 ring heteroatoms 
selected £com H S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compoimd by a ring carbon. 

1 14. A compound of the formula: 



A is phenyl, imsubstituted or substituted by 1 or 2 groups selected &om: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloaDcyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or e&yl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and tlie heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon. 

115. A compound of the formula: 



CKCHjXhi-A 
(LXXV) 

wheieinnisl or2;tisOor l;and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having I 
or 2 carbon atoms, and perfluoromethox}^ or 




0-(CH2)„^-(CH2)rA 



(LXXI) 

wherein is alkyl having fix>m 1 to3 carbon atoms; n is 1 or2;tis0or l;and 




209 



wo 02/100341 



PCT/US02/18388 



cycloalkyl having ficom 3 to 6 ring caibon atoms wherem fhe cycloalkyl 
is imsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a 5 or 6 membered heteroaiomatic ring having I or 2 ring heteroatoms 
selected from S and O and the heteroaromatic ring is covalenfly bound 
to the remainder of the compound by a ring carbon. 

116. A compound of the formula: ^ 




CH2C»CH2Br 



CHCH2)hb-A 
(LXXVl) 

wherein n is 1 or 2; t is 0 or 1; and 

A is phenyl, unsubsdtuted or substituted by 1 or 2 groups selected fiom; 

halo, alkyl having 1 or 2 caibon atoms, perQuoromethyl, alkoxy having 1 
or 2 caibon atoms, and perfluoromethoxy; or 

cycloalkyl havmg fiom 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons axe independently mono- 
substituted by metbyl or ethyl; or 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N» S and O and the heteroaromatic ring is covalendy bound 
to the remainder of the compound by aring caibon. 



210 



wo 02/100341 



PCTAJS02/18388 



117. A compound of the fonnula: 




<HCH2)hh-A 

(Lxxvn) 

wherein n is 1 or 2; t is 0 or 1; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromelhyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are mdependentJy mono- 
substituted by methyl or ethyl; or , 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon. 

118. A compoimd of the fonnula: 



CKCH2)„-N-(CH2)rA 
(LXXX) 

wherein is alkyl having from 1 to 3 carbon atoms; n is 1 or 2; t is 0 or 1; and 
A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fiom: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromelhyl, alkoxy having 1 

or 2 caifoon atoms, and perfluoromethoxy; or 

cycloalkyl having firom 3 to 6 ring carbon atoms wherem the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 
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a 5 or 6 mmbeied heteioaroiimtic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteioaromatic ring is covalendy bound 
to the remainder of the compound by a ring carbon. 

1 19. A compound of the fonnula: 

CH2COCH2Br 

I 

0<CH2)B-N-(CH2)rA 
(LXXXO 

wherein R is all^i having from 1 to 3 carbon atoms; n is 1 or 2; t is 0 or l;and 
A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halOy alkyl having 1 or 2 caibon atoms, perfluoromethyU alkoxy having 1 

or 2 caibon atoms, and perfluoromethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring caibons are independently mono- 
substituted by methyl or ethyl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteioaromatic ring is covalently bound 
to the remainder of the compound by a ring caibon. 

120. A compound of the formula: 

CO2EI 

CHzCO-CHrC-NHAc 
(5 C02Et 

(Lxxxn) 

wherein is alkyl having from 1 to 3 caibon atoms; in is 1 or 2; t is 0 or 1; and 
A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 caibon atoms, perfluoromethyl, alkoxy having 1 

or 2 carbon atoms, and perfhioiometboxy; or 
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cycloalky] having from 3 to 6 ring carbon atoms wherein the cycloalkyl 



substituted by methyl or ethyl; or 

a 5 or 6 membeied heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and 0 and the heteroaromatic ring is covalently bound 



O^CHjVn-A 

(LXXV) 

wherein a is 1 or 2; t is 0 or 1 ; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fiom: 

halo, alkyl having 1 or 2 carbon atoms, perauoiometfayl,alkojqr having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloalkyl having from 3 to 6 ring caibon atoms wherem the cycloalkyl 
is unsubstituted or one or two ring carbons are independendy mono- 
substituted by methyl or ethyl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon. 

122. A compound of the formula: 



is unsubstituted or one or two ring carbons are independently mono- 



to the remainder of the compound by a ring carbon. 





CKCH2)h«-a 



(LXXXV) 

wherein is alhyl having from 1 to 7 carbon atoms; n is 1 or2; tisOor l;and 
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A is phenyl, imsubstituted or substituted by 1 or 2 groups selected &om: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloalkyl having £rom 3 to 6 ring carbon atoms wherein die cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected JGcom N, S and O and the heteroaromatic ring is covalently bound 
to the rranainder of the compound by a ring carbon. 

123. A compound of the formula: 



wherein is alkyl havmg from 1 to 3 carbon atoms; n is 1 or 2; t is 0 or 1 ; and 
A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fiom: 

halo, alkyl having 1 or 2 carbon atoms, perQuoromelhyl, alkoxy having 1 

or 2 carbon atoms, and peifluoromethox}^ or 

cycloalkyl having fix>m 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalendy bound 
to the remainder of the compound by a ring carbon. 




CKCH2)n'N-{CH2)rA 



(LXXXVI) 
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-CH2CO2H 
r5 



CHCH2)r,-N-{CH2)i.A 



(LXXXVn) 

wherein is alkyl having fi:om 1 to 3 caibon atoms; n is 1 or 2; t is 0 or 1 ; and 



A is phenyl, unsubstituted or substituted by 1 or 2 groups selected firom: 

halo, alkyl having 1 or 2 caibon atoms, perfluoromethyl, alkoxy having 1 
or 2 caibon atoms, and p^iluoromefhoxy; or 

cycloalkyl having from 3 to 6 ring caibon atoms wherein the cycloalkyl 
is unsubstituted or one or two ling carbons are independently mono- 
substituted by methyl or ethyl; or 

aS or 6 membeiedheteioaromatic ling having 1 or2ringheteioatoms 
selected fiom N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon. 

125. A compound of the formula: 



0-{CH2)n-N-(CH2)rA 
(LXXXVffl) 

wherein is alkyl having firom 1 to 3 carbon atoms; is chloro; n is 1 or 2; t is 
0 or 1; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected firom: 

halo, dJkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perBuorometfaoxy; or 

cycloalkyl having fiom 3 to 6 ring carbon atoms whereiu the cycloalkyl 
is unsubstituted or one. or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 
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a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and 0 and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon. 

1 26. A compound of the formula: 



wherein n is 1 or 2; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fiom: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 caibon atoms, and perQuoiomethoxy; or 

cycloalkyl having from 3 to 6 zing carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring caibon. 

1 27. A process for producing a compound of the formula: 



OKCH2W-A 

wherein is alkyl havmg from 1 to 7 caifoon atoms; n is 1 or 2; t is 0 or 1 ; and 
A is phenyl, unsubstituted or substituted by 1 or 2 groups selected firom: 

halo, alkyl having 1 or 2 carbon atoms, perQuoromethyl, alkoxy having 1 

or 2 carbon atoms, and perfluorometfaox/; or 




0-(CH2)„-A 



(UV) 




>6 
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cycloalkyl having fixim 3 to 6 ling carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon, 
comprising, reacting a compound of the formula: 




with a compound of the formula BrCHzCOzR^ in the presence of a base, wherein 
n, t and A are as above, to yield the corresponding conipound of fonnula XI. 

128. The process of claim 1 06, further comprising hydrolyzing the compound 
of fomiula XI to remove R** and yield the corresponding acid. 

129. A process for producing a compound of the formula: 

CO-CHa-CHg-CPzl^ 

I 

CMCH2)n-r^CH2)rA 
(XXV) 

wherein R^ is alkyl having from 1 to 3 carbon atoms; R^ is all^l having IBrom 1 
to 7 carbon atoms; n is 1 or 2; t is 0 or 1 ; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fiom: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 
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cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is imsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected fiom N, S and O and the heteroaromatic ring is covalentty bound 
to the remainder of the compound by a ring carbon, 

comprising, reacting a compound of the formula: 



with a compound of the formula BrCHzCOzR in the presence of an alkali metal 
silyl amide, wherein n» t and A are as above, to yield the corresponding 
compound of formula XXV. 

130. The process of claim 129, further comprising hydrolyzdng the compound 
of formula XXV to remove and yield the conesponding acid: 

131. A process for producing a compound of the formula: 



(XXVIII) 

wherein n is 1 or 2; tis 0 or 1; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fix)m: 

halo, aDqrl having 1 or 2 caibon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromelhoxy; or 



(XXIV) 
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cycloalkyl having from 3 to 6 ring caibon atoms wheiein the cycloaD^l 
is imsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a S or 6 membeied heteroaromatic ring having 1 or 2 ring heteioatoms 
selected from N, S and O and the hetseioaromatic ring is covalentiy bomid 
to the remainder of fhe compound by a ring carbon, 

comprising, reacting a compomid of the fonnnla: 



with die sodium salt of diethylacetamidomalonate, wherein n, t and A are as 
above, 

to yield the corresponding compound of formula XXVm. 
132. A process for producing a compomid of the formula: 



0-(CH2)t^„-A 
(LXV) 

wherein is ethyl; n is 1 or 2; t is 0 or 1 ; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fiom: 

halo, alkyl having 1 or 2 caifoon atoms, perfluoromethyl, alkoxy having 1 
or 2 caibon atoms, and perQuorometfaox^^ or 
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cycloalkyl having from 3 to 6 ring carbon atoms whetein the cycloalkyl 

* 

is misubstituted or one or two ring caibons are independently mono- 
substituted by methyl or ethyl; or 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon, 
comprising, 

a) leacting a compound of the formula: 



(LX) 

with dthen i) a compound of fonnula A(CH2)hiiOH under Mitsunobu 
conditions, or ii) a compomid of formula A(CH2)tfn-Y, to yield the 
conesponding compound of die formula: 



CKCH2)Ht,-A 

wherein n, t and A are as above and Y is a leaving group 

b) hydiolyzing ttie compound of formula LXI to yield the corresponding 
compound of the foimula: 




OH 
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CO2H 



(LXn) 

c) reacting the compound of fonnula LXn with thionyl chloride to yield the 
coiresponding compound of the fonnula: 




COY^ 



(ixin) 



wherein is chloio 



d) treating EtOCOCHaCOOH with about two equivalents of butyllitbium; 
and 

e) reacting the compound of fonnula LXEQ with the product resulting from 
steps d), to yield the compound of formula LXV. 

133. A process for producing a compound of the fonnula: 




0-(CH2X,-N-(CH2)rA 



(LXDQ 

wherein R' is ethyl; is alkyl having j&om 1 to 3 caAon atoms; n is 1 or 2; t is 
0 or 1; and 
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A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and peifluoromethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalendy bound 
to the remainder of the compound by a ring carbon, 
comprising, 

a) reacting a compound of the fonnula: 




OH 



with a compound of the fonnula: 



,5 



A(CH2)rN-(CH2)^-Y* 



(xxnr) 

wherein Y' is halo, and R^, n, and t are as above, 
to yield the corresponding compound of the fonnula: 




0-(CH2)n-N-{CH2)rA 



(LXVI) 
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b) hydrolyzmg the compound of fotmula LXYI to yield the coiresponding 
conxDound of the foimula: 




CO2H 



I 

CHCH2)„-N-{CH2)rA 
(LXVn) 



c) reacting the compound of fomiida LXVII with thionyl chloride to yield 
the coiresponding compound of fiie formula: 




cor 



r5 
1 

CKCH2)h-»HCH2)rA 

(Lxym) 



wherein is chloio 



d) treating EtOaCHaCOOH with about two equivalents of butyUithium; and 



e) reacting the compound of formula LXVm with the product resulting 
fiom step d), to yield the compound of formula LXDC 

134. A process for producing a compound of the formula: 




COzEt 

C0-CH2-C-NHAC 

C02Et 



CKCH2)n-^-(CH2)rA 
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wherein is alkyl having from 1 to 3 carbon atoms; nis 1 or2; tisOor 1; and 



A is phenyl, misubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 carbon atoms, p^uoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloaDcyl having from 3 to 6 ring carbon atoms wherein the cycloallq^l 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected fiom N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of die compound by a ring caibon, 

comprising. 





OH 



with a compound of the fomiula: 



R' 



s 



A(CH2)t-N-(CH2)„-Y 

pooit) 
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COCH3 



0-(CH2)n-«^HCH2)rA 



(XXIV) 



b) treating tfie compound of formula XXIV with CuBr2 under selective 
faiomination conditions to yield the compound of fb& formula: 



OKCHzXhi-A 

(Lxxvni) 

^ereinR^ is bydrogen; n is 1 or2; tisOor l;and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected fixmi: 

halo, aDcyl having 1 or 2 carbon atoms, perfluoiomethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoiomelhoxy; or 

cycloalkyl having fiom 3 to 6 ring carbon atoms wherein the (^cloalkyl 
is unsubstitutBd or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 




(LXX) 




135. A process for producing a compound of flie formula: 
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a S or 6 membeied heteioaromatic ling haviBg 1 or 2 ring heteioatoms 
selected ficom N» S and O and the heteroaiomatic ring is covalenfly bound 
to the remainder of the compound by a ring carbon, 

comprising, 

a) reacting a compound of die formula: 




CH2COCH3 



OH 



n wnn 

with either i) a compound of fommla A(CH2)tHi-OH under Mitsunobu 
conditions, or ii) a compound of formula A(CH2)hii'*Y, to yield the 
corresponding compound of the formula: 




CH2COCH3 



(LXXV) 

wherein n, t and A are as above and Y is a leaving group 

b) reacting the compound of formula LXXV with HBr to yield the 
corresponding compound of the formula: 




CHapOCHaBr 



CHCH2W-A 
(LXXVl) 
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c) leacting Ifae compound of fonnula LXXVI with the sodium salt of 
diethylacetamidomalonate to yield the conesponding compound of fomiula 



0(CH2W-A 

(Lxxvn) 

d) deesterifying the compound of fonnula LXXVH to yield the conq>ound 
of fonnula LXXVm. 

136. The process of claim 135, further comprising reacting the compound of 
formula IJCKVin with R^-OH» wherdn is alkyl h^ 1 to 7 carbon 

atoms, to yield the conesponding compound of the formula: 





CKCH2)hii-A 



(LXXDC) 

wherein n, t, and A are as above. 



1 37. A process for producing a compound of the formula: 




0(CH2)n-N-(CH2)rA 
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wherein is hydrogen; is alkyl having fipom 1 to 3 caibon atoms; n is 1 or 2; 
t is 0 or 1; and 

A is phenyl) unsubstitated or substituted by 1 or 2 groups selected firom: 

halo, alkyl having 1 or 2 caibon atoms, perfluoromethyl, eSkoxy having 1 
or 2 carbon atoms, and perfluoromeihoxy; or 

cycloalkyl having fiom 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstitated or one or two ring carbons are independently mono* 
substituted by methyl or ethyl; or 

a 5 or 6 membezed heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon, 

comprising, 

a) reacting a compound of the formula: 




OH 



(LXXrV) 



with a compound of die formula: 



A(CH2X-N-<CH2)n-Y 



(xxni) 

wherein R^, n, t and A are as above and is chloro, to yield the corresponding 
compound of the formula: 
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CH2CXDCH3 



CHCH2)B-N-(CH2)rA 
OLXXX) 

b) leacting the compound of fonnula LXXX with HBr to yield the 
corresponding compound of the formula: 



CKCH2)n-N-<CH2)rA 

(LXXXO 

c) reacting the compound of formula LXXXI wiHi the sodium salt of 
diethylacetamidomalonate to yield the corresponding compound of fonnula 



0<CH2)b-N-{CH2)rA 
(LXXXD) 

d) deesteiifying the compound of fonnula LXXXH to yield the compound 
of fonnula LXXXffl. 

138. The process of claim 137, further comprising reacting the compound of 
formula LXXXin witii R^-OH, wherein is alky 1 having from 1 to 7 carbon 
atoms, to yield the corresponding compound of the formula: 
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CKCH2)n-N-(CH2)rA 



(LXXXIV) 

wherein n,t,R ,R and A are as above. 



139. A process for producing a c 



[)imd of the formula: 




CH2CO-CH2^rC02F^ 



0-(CH2Xh.-A 
(DOOCV) 

herein is alkyl having fiom 1 to 7 carbon atoms; n is 1 or 2; t is 0 or 1; and 
A is phenyl, unsubstituted or substituted by 1 or 2 groups selected jGx>m: 

halOy alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 

or 2 carbon atoms, and perfluoromeflioxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected fix>m N, S and O and die heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon, 

comprising. 



a) 



reacting a compound of die fonnula: 
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CH2COCH3 



OH 



(UOOV) 

with either, i) a compound of formula A(CH2)tHi-OH uuder Mitsuaobu 
conditions, or ii) a compound of formula A(CH2)Hii'Yy to yield the 
corresponding compound of the formula: 



0KCH2)tfn-A 

wherein n, t and A are as above and Y is a leaving group 

b) leacting the compound of fonnula LXXY wifli Br-CH2-C02R^ wherein 
is as above, to yield Ihe compound of formula LXXXV. 

140. Hie process of claim 1 39, further comprising deesterifying the compound 
of formula LXXXV to remove and yield the corresponding acid. 

141 . A process for producing the compound of the formula: 





OHCH2)h-N-(CH2)rA 



(LXXXIX) 

wherein R' is ethyl, R^ is alkyl having from 1 to 3 carbon atoms; m is 1; n is 1 or 
2;tis0or l;and 
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A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyi having 1 or 2 carbon atoms, perQuorome&yl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloalkyl having from 3 to 6 ring carbon atoms wherein the cycloaJDcyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or etfayl; or 

a S or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon, 

comprising 

a) reacting a compound of the formula: 




OH 



with a compound of the formula: 



A(CH2)rN-<CH2)n-Y 

pcxm) 
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CH2CO2C2H5 

I 

CHCH2)h-WKCH2)r^ 
QJQQCVJ) 

b) hydiolyzing the compound of fotmula LXXXVI to yield the 
conespoiQdmg compound of the formula: 




CH2CX)2H 



I 

0-(CH2\,-N^CH9,)rA 



(LXXXVD) 

c) leacting the compound of fonnula LXXXVH with fhionyl chloride to 
yield &e corresponding compound of the formula: 




CHaCOY^ 
I 

<HCH2)„-r4^CH2)rA 
(LXXXVID) 

wherein is chloro 

d) reacting the acid halide with Meldrum acid to yield the compound of 
fonnula LXXXDC 
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CH2COCH2-CH2<X)2K 



6 



0-<CH2)b-N-{CH2)rA 
(XC) 

wherein is aUkyl having from 1 to 3 carbon atoms; is alkyl having fiom 1 
to 7 carbon atoms; n is 1 or 2; t is 0 or 1; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected from: 

halo, alkyl having 1 or 2 carbon atoms, perQuoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloalkyl having fi:om 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected from N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon, 
comprising 

a) reacting a compound of the formula: 




(LXXX) 

with Bt-CH2-C02R^, wherein R^ R^, n, t and A are as above, to yield the 
compound of formula XC. 



143. The process of claim 141, further comprising deesterifying the compound 
of formula XC to remove R^ and yield the corresponding acid. 
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144. A process for producing a compound of the formula: 




CMCH2)ft-A 



m 

wherein n is 1 or 2; and 

A is phenyl, unsubstituted or substituted by 1 or 2 groups selected &om: 

halo^ alkyl having 1 or 2 carbon atoms, perfluoromethyl, alkoxy having 1 
or 2 carbon atoms, and perfluoromethoxy; or 

cycloallsyl having from 3 to 6 ring carbon atoms wherein the cycloalkyl 
is unsubstituted or one or two ring carbons are independently mono- 
substituted by methyl or ethyl; or 

a 5 or 6 membered heteroaromatic ring having 1 or 2 ring heteroatoms 
selected &om N, S and O and the heteroaromatic ring is covalently bound 
to the remainder of the compound by a ring carbon, 
con^sing reacting a compound of the formula: 




OKCH2)„-A 

(LEV) 

wherein n and A aie as above, with sodium azide in the inesence of ammonium 
chloride in dimelhylfonnamide to yield the conesponding compound of fomiula 

m. 



235 



wo 02/100341 



PCTAJS02/18388 



145. A process for producing a compound of the formula: 



F 



O 




CH2-CHrC02R' 



.6 




F 



(LVI) 



wherein is alkyl having from 1 to 7 carbon atoms 



comprising reacting 2',6'-difluoroacetophenone with Br-CHi-COzR , wherein 
is as above, to yield die conroound of formula LVI 

146. The process of claim 145, further comprising deesterifying the compound 
of formula LVI to remove and yield the corre^nding acid. 

147. Use of the biologically active a^t of any one of claims 1 to 98 in the 
manufacture of a medicament for treatment of a condition selected from the 
group consisting of insulin resistance syndrome and diabetes including Type I 
Diabetes and Type II Diabetes; or for the treatment or reduction in the chance of 
developing atherosclerosis, arteriosclerosis, obesity, hypertension, 
hyperlipidemia, jfatty liver disease, nephropathy, neuropathy, retinopathy, foot 
ulceration or cataracts associated with diabetes; or for the treatment of a 
condition selected from the group consisting of Iqierlipidemia, cachexia, and 
obesity. 

148. The use of claim 147, wherein the agent is selected from the group 
consisting of: 

4-(4-(2-Fluorobenzyloxy)phenyl)-4-oxobu^c acid; 
4-(4-(2-Methoxybenzyloxy)phenyl)-4-oxobutyric acid; 

3- [(4-(2-Fluorobenzyloxy)phenyl)-methylthio]propiomc acid; 

4- <4-(3-Fluoroben2yloxy)phenyl)-4-oxobutyric acid; 
4-(4-(4-Fluorobenzyloxy)phenyl)-4-oxobutyric acid; 
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4-{4-((2-I^dmyl)-methoxy)phenyl)-4-oxobu1y^ acid; 
4-(4-^eiizyloxy)phenyl)-4-oxobutyric acid; 
4-(4-^2,6-DifluoToben^loxy)phenyl)-4-oxobu1yric acid; 
4-(4-(2-<]hlorobenzyloxy)phenyl)-4-oxobu^c acid; 
4-{4-^2-^2-nuoropheiiyl)e1ho3qr)phenyl)-4-oxobutyri acid; 
Etiiyl 4-{4-(2-fluoiobeiizyloxyl)phenyl)-4-oxobutyrate; 
4-(4-(2-Methylbeiizyloxy)phenyl)-4-oxobutyric acid; 

4-[4-(2-(N-(2-fluon)beiiczyl)-N-methylanim acid; 
4-(3-(2-Methylbenzyloxy)phenyl)-4-oxobu1yric acid; 
Ethyl 4-(3-(2-fluorobeiizyloxyl)phenyl)-4-oxobutyiate; 
Ethyl 4-(4-(2-methyIben2yloxyl)phenyl)-4-oxobu(yrate; 
Ethyl 4-'(4-(2,6-difluorobeiizyloxyl)phenyl)-4-oxobutyrate; 
4-(4-(2-(2-Thienyl)ethoxy)phenyl)-4-oxobutyric acid; 
4-{2,6-DiQuorophenyl)-4-oxobuiyric acid; 
4-(4-(2,5-DimethyIbeixzyloxy)phenyl)-4-oxobul^ acid; 
4-<4-(2,5-Difluoroben2yIoxy)phenyI)-4-oxobutyri acid; 
4-(4-(2,4-Difluorobenzylo3^)phCTyl)-4-oxobutyric acid; 
4-(3-(2,6-Difliiorobeiizyloxy)phenyl)-4-oxobutyric acid; 
4-(4-((Cyclopiopyl)-inethoxy)phenyl)-4-oxobutyric acid; 
4-(4-(2-Tiifluoromethylbenzyloxy)phenyI)-4-<)Xobutyric acid; 

3- [(4-^2,6TDtfluoiobenzyloxy)phenyl)-me11iylthio]propioi^^ acid; 

4- (2-(2,6-Difluorobenzyloxy)phenyl)-4-oxobutyric acid; 
Ethyl 4-(4-(2»6-di£luombeii2yloxy)phenyl)methyl-3-H>^ 
3K2-(4-{2,6-Difluorobenzyloxy)phenyl)-2^xoethyl)t^ 

5- [(4-(2,6-Difluoiobenzyloxy)phenyl)-methyl]- IH-tetrazole; 
(2RS) 2-<N-Boc>3-[2-(4-(2,6-<iifluoroben2yloxy)pheny^^^^ 
Ifaiopiopiomc acid; 

Ethyl 2-Hydioxy-4-oxo-4^4-(2,6-difliiorobeii^loxy)phenyl) but-2-enoate; 
(2RS) 2-^-Ace1yl)-4-(4-(2,6-difluoiobenzyloxy)phenyl)-4-^ acid; 
4-(3-((Cyclopiopyl)-methoxy)phenyl)-4-oxobutyric acid; 
4-(3-^2,6-Dime1hylben2yloxy)phenyl)-4-oxobu1yric acid; 
4-(3-(2Tnuoro-6-methylbeiizyloxy)phenyl)-4K)xobuty^ acid; 
Ett^rl 4*(3-(2,6-dijnethylbenzyloxyl)pheiiyl)-4-oxobutyrate; 
4-(3-(2,6-Dnnethylbenzyloxy)pheiiyl)-4-oxobutyric acid Sodium sal^ 
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4-(4-(2,6-Dime%Ibenzyloxy)phenyl)'4-oxobu1yric acid; 
4-(3-<2,6-Dime%lbenzyloxy)ph!enyl)-^ acid Potassium salt; 

4-(3-(2,6-Dimethoxybenzyloxy)phenyl)-4-oxobutyiic acid; 
4-(3-<2,6-Dime1hylbeii2yloxy)phenyl)-4-oxo^^ acid; 
4-(3-{4-Tiifluoromethylben:^loxy)phenyl)-4-oxobutyric acid; 
4-(3-((Cyclobutyl)-metho3qr)phenyl)-4-oxobutyric acid; 
4-(3-{2,6-Dimethylbeirzyioxy)phenyl)butyTic acid; 
4-[[4-(2,6-Dimethylben2yloxy)-3-methoxy]phenyl]-4-oxobut^ 
4-[5-[[N-^4-Trifluorome1iiylben2yl)aiiiinocarbon^ 
oxobutyric acid; 

4-[5-[[N-(2,6-DimethyIbenqrl)aiiiinocait» 
acid; 

4-(3-{2,6-DimethyIbeDzyloxy)phenyl)-4K>xobutanecarbohyd^ acid; 
4*(3'-(2,6-D]inethyIbenzyloxy)phenyl)-4-oxobutj^^ 
4-(3-{2,6-Dimetiiylbenzyloxy)plienyl)-4-oxo-2-butenoic acid; and 
4-(3-(2,6-DimethyIbenzyloxy)phenyl)-3-butenoic acid 

149. The use of claim 148, wherein flie agent is 4-(4-(2,6- 
difluorobenzyloxy)phenyl)-4-oxobutyric acid. 

150. The use of claim 148, wherein the agent is 4-(3-(2,6- 
difIuoiobeii2yIoxy)phenyl)-4-oxobutyric acid. 

151. The use of claim 148, wherein the agent is 4-(3-(2,6- 
d]mefliyIbeiizyIoxy)phenyl)-4-oxobutyric acid. 

152. The use of any one of claims 147 to 151, M^erein the medicament is 
fomiulated for oral administration. 

1 53. A method for treating a mammalian subject with a condition selected 
from the group consisting of insulin resistance syndrome, diabetes, 
hyperlipidemia, &tty liver disease, cachexia, obesity, atherosclerosis and 
arteriosclerosis comprising adnuuistering to die subject an amount of the 
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biologically active agent of any one of claims 1 to 98 effective to treat the 
condition. 

154. The method of claim 153, wheiein (be agent is admioistered oiaUy. 

155. The method of claim 153, wheiein the subject is a human. 

1 56. The method of claim 1 55, wheieia the agent is administered in an amount 
fiom one milligram to four hundred milligrams per day. 

157. The method of claim 153, wherein the condition is insulin resistance 
syndrome or Type n Diabetes. 

158. The method of claim 153, wherein the condition is Type 1 Diabetes. 

1 59. The method of claim 1 53, wheiein the treatment reduces a symptom of 
diabetes or the chances of developing a symptom of diabetes, wherein the 
symptom is selected fix>m the group consisting of: atherosclerosis, obesity, 
hypertension, hyperlipidemia, &tty liver disease, nephropathy, neuropathy, 
retinopathy, foot ulceration and cataracts, associated with diabetes. 

1 60. A pharmaceutical composition for use in the treatment of a condition 
selected from the group consisting of insulin resistance syndrome, diabetes, 
hyperlipidemia, &tty liver disease, cachexia, obesity, atherosclerosis, 
arteriosclerosis and adapted for oral administration, consprising from one 
milligram to four hundred milligrams of the agent of any one of claims 1 to 98. 

161. The invention substantially as described above. 
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